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tha plmni reaains re^ortdd &oro cure trom ^tranj IkHttrat 
Jtan <lt»triot« ^«st Uttar itraaeati* Ttie roaaaifta are iTrots four 
ooQttpatiunal f>«f^o^ omsaliTf ^K^^mi?* (c.aaoo^isoo «i«vi,), e« & a« 
(c,isoo«i3fio «,v;»), P.O..*. (a,i3*i»-eiw «,t3.> oui .^»JI.F, (coao* 
taatalaeoat te»(* <^ <^  ^ datantitaaiions* ttm plant rasaioa 
rooov«r««l tron fittt&rent periods arot 
t»eriod 1 ( U^.l'»> 
Period I I (» , ^ ^i*) 
'*^o« (aiyya aaUva L>>. Halted s4s»roir 
fClfll^Wff >«•>> ^ d s a r l i^a||^X£B& l?,f,yw,i i'.i 
aad aaeda of Aeaola al^etliy^iit UB ml, 
(iJaballi .oode of Unm WI^CAt lU ^«r«eot 
(un i r ) . Ifa^ber^la ataae<^ i£oa&. (»laaoa), 
^SMifi f l U y m t ^« »el.(»ateiU aad itHSSii 
51x«row» iiolted barlejr (ii^rdetyti vula^re i«>i. 
^^ A^ * Ci^SllA fftf^^y*| "«• I «n^ ^dod of faak 
i\ 
f*«rlo« I I I ( P . a . ^ , ) . Mie« (OfTff f i l l y * t . ,>, iHeai ( i £ jU ISM 
eowai—tip (tio«1>«> MeUefjtf ^ix«>ro«f 
rturos of ^tMtftrlft rtityyHylli «^ ^^« 
( I r l l l f o f fOigft«?lft ii*<»»*#> inic*ar.l «aa 
i*»<«««' (iftftacm jaasnaia «-«"^ »>t ^yi»r«»» 
rti0 otd*«% |»0rio<l has yl«ldod r ie» outt ivai ion. mis 
feapf»efi8 to IM 4a<| ]f9«r8 otcS«r tbaa tuo ottl«st rveora In lii(ii«« 
•ofar kaami froA Narbada Valley. J l lnHt ly alrova tiiia atrataa, 
barlajr haa teaan i>o«oirara<i, fHo aga is C»20ao*idao H.C. fftia 
liafi0«na to Ha tti^ f i r s t raaord of outtiiratloa of imrloy i a Gaiiga 
Vatlay» ttie lababitanta tiaTo also baaa aaini^ ptilsas tetaaaa 
C«a00O*t»O0 ».C, Aaongat t&a tial>ar» th»y Hava usad« oaa ia 
froa tho f o o t b i l U of Hiaalayas, iadioatin^ tHeir ooataot tritb 
3 
tttftllslag h i l l t l«b«m of rii|ittfaUo«» i i i ta t M M iiitroctn«»d li«r« 
1i»tw««ii C»13OO«>90u 0«a« n w l r iaiovl&dg« of u»« of INM« f ibres 
•liova itiAt thoy havo been «£>i»t]riai dieereticm ia tbeir eeoaoii]r« 
fleetttts of laveatigattoa of the ^laat reiii&iae froa ttiie e i te voulil 
leadi CHI® to tbtak that tbe eett lera at AtraaJ itcbera were a pro* 
greselve a»a outward Xooltlnft t>oo|>le» 
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of l i f l a f Miti fittolVBi «••€ yilimtii <• i'l«ii« r«jiit»itt« fr«ii 
4trai||ikk«rft, u .^ t (O.aociO « aoa li«a«|*9 Minittoil la purtial 
ftiltfllwMit of tbo ro^atroaottto for tiM mwmr4 of iHo iiogroo of 
Poo tor of Ptilto«op&jr in Botaiajft Pooalty of ^oio^o* Aiigorte 
Mootltt imivomtr t -^tiXfti^f t« * f o l t ^ o l rooor^ of tfto lKitt«fi«o 
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?£hern In tnH <«I«tri,ai .>f t t n r -*r*?ii#Nii, * u' «js,® Jl" t ?o nitu i-* 
«Ti 11 "jjtn Us t!i« K'St nroiiiteolo t a tn oitosi u.ii*>» jimj-i-'i 
>!*'?{, nnt HdMi a t t imt i •»»! a-is b»nm MUM to tuij »il»a«t waierAjlH an. 
of t>^ n t'l'^ si** nnir« iM»€!ti r» rort«si ii* a n«'-.«.jal .4'amcr» .:uKtly *ia«<a€i 
an tii«»ir -iti farll-iipl **SEa, i a a t i u a . »iii'« Ha® isro itsitl C'W .i iorttalti 
tH« tr«n I fi«« ftfiaa^ou, .« am^ rww*i unay iiAturnl aol<^uti»ts* «*j«ii»,, 
th i s eo-ouorntiv© «taay f|«» /ieiuidd «ixe«>lle«it irti««ult»» 
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iHsro atra HI»W wKiy T.nrsieriJ ii«ti wefiolars nlw are ea;;5uati 
aMro«4nte«l by workers i n otuer tUsoi -iwj* >f soiaace aaa art«» 
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tavootliottoa w i^ rofoooor iLmAt Chvu&mrWf &«<So«t l^ *il»A«« i}otart« 
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I «a grfttofvl to tHo Cooitoil of e»el«tttifAo ««« Intftiotriol 
fiooeoroUt Mow yoliil^ for cr«iiti»$ IMI « tm\%9WB%tp for owrrrliif 
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: l5covsry uf Jrif.^ vallwy oivAllt'.att'iHi ne^u-ly four 
tn nor t J InHft, 's»Jiefi of ttie oonftrav»?n-lffcl atjmouliitlonis ia 
©^Ifitcnoa a t tha t t t ae t * ie t** an airi^^ac© of vartttisa reoords 
for tfil'i i>erty«*»» ms'-r ti» a r^rv-at smt^mt r-r'sovetl, ^laoo tliea 
«r©iiGo«ilo:':t?)t'i ttwre carrt««l o«t lain^ oscoairatiijaa, «yttcl ^e atw 
!mv3 a unfi*'} of date »J3 n o fjcoiiosstcf nooial mio tsoM£>l®>c«J 
a"?^ <>oto of llCcj otf t!i€>«e jnri-jlo who ialia&lted isi riortitorai i*iu-tista 
of tiKJ lailioa ro':lo?i, *o?itrt of m& riv©r iu«-i** skmiy sdto* uuvo 
i^nt nnno of tliow li«4» j»Iioiai ttto 3taadar«l ot urUfia I If 8 ttiftti «\ist4m 
a t ^oh-^niJfi-Paro im<.' iiiuraa m. '.to- t^ of tli<e««0 s l t a» »r« !««all sfirtUtt* 
iai»at^ iffinr?* o '^ rou'.J or tsoHicmaiiy uf .i«ot>lfef Iiv««i ima oarr iua oai 
th**tr 'lailtr «%lat«fto»» ^'art«l«r Houtti iJt t4»« ar»« Kttuan cut uoii^a-. 
•Vrt'sona «!or''jg tlior^ aris alssi «©ttl«a»iit» in itiitiuh Aroaa«oiO|^iiiy» 
hnva r5l«roi»ver«d mrtifmatn miietk tait loata » ^roar««»iv«» grtmy o! 
fl'iotl^f thmtiH ant «» a''vmma<t nm tH& >mtapiimi»^ iQ&re a re mlmo 
mnmc s i ten tn t h i s armif wliar® ao iafltt«)iioe of iamta va l ley 
• tv t t i i i a t l r tn f»xl!!its fmt a l l ttio vaAef ttt&y seva to itaire bad 
q«ltii a aound )Gno«rt0dse of tHo nntural re^tioureais af tiie «airiraii«» 
• e a t In vliieh tliey ltv«d* 
'VtrtuilHctiera, a u^und ia .tail a i s t r i o t of a&Bt >*%iar 
*ra»lo«^ tQllB «n<f0r tha l a s t oa tc io ry . ire«iai»olo ioa l «%oaviiix,uti 
hmn r&veaiml fnnr imrimu at ac«ttt »ati'^ >fi stfirtiiij^ fr-M U»i«Jja to 
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hr"^ otipblett tJ3« ft$-e*'it>eal€(4lBts tj tia*3o ttio »eri'JiJy tia - c a m -
>'.ot*r«r5a i'^itf-jsry, Iciii* GIJ.V ed a r e , ai *taa-**E<j!y -aro tiiia 
Itirfi'ir:]; (lne<c-».";jltna!.»U nrt»» *..»art lra.» t n KJttary, i ia i ta ra l 
<2^'m3itJ ;>f t^ iaa .jeriaiU itiula.'e *uty eirtifacsa »i«ii a» aictal 
f'1 stf '^F'iitft nil'* *i«>«x* 'laiit retJi4.iii« i m l«iSi i,6u»»t aua iiuaii itives*-
nn ftjft!?, iiivjii* 'ta»..lt}'?jo wji Iha nsu'J f?f t t e t e r , »ii^  tat cyiiriii««i 
loisf^r hlllK oi t:w .lanlay«i*. . N«S 'if fJtilmUc-ai j»rst»'aol!» tarua^.ti* 
«3'ii tti«i latfff '<9rlo f^5«t i-« «« iviuicali'*?! of t t ie l r pt'«g,na*»lvo uut 
teto?«» »1i«'j U t'loy liveti ia ii rural »®tilt)a«5*it l a i i i e ia** *«»ri£tt»vJia»i«i 
<3f tnti 9m.-rm ft^ Of y^t t i teir isfttQloaey ia (uo aiitlieAii^«a o£ tiaitJral 
ronmrts©? of fcf'Ki €»'«mtry isai* r0imr«aij44!» 
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' rn f les f i , insula, mm ' i s t r i o t l i a s &otweea ttoe d"J^ l«i» oaa *i i** «J* 
aortSi latlf.»4^l© cm«l 7ti** t l * mii 7J® ! ? • anst iQmAtud®^ «30V«ra a 
t o t a l csrf^ii o f 44 )»7 Ji«« aastar©^. I n tho ciQfitral r ^a ioa o f uiia-j®-
frE'»iiiaa *rtnf»» >Jii tf io tt t r t i i , tft© r t v o r trmijij?* atj^mrates i t 4*r*Ka 
t^-^ ' ^ I n t r i e t o f ?a'Ja*irt| cwi t t o Trzst riarrEiim-J©»l liy 'il4tj*ijr*it natitsijm 
n*!'^ ''.-jra} ?»ti t*i« smi t l i ^y .^-*,ra aii. i *a tn i? t r l imu aa t i io eas t iiy tu© 
Vim -rjtiaa •'^trn«Jililior^^ l a 8lta»'*t©a ^ii t l i t j u o r t i t totiit a f 
tho Caltat>'* i , t a t*i9 . tan i 'a i i rat* i t i s t i ^si* a o r t i i ux tiki tiijj-
t r t c t fi^fi<iC|ttartarsf 22 fe3» »»i i t l i '•iC »'jroa atirt a&'jsit 93 to, a«ir t i i« 
'vast o f Jna5ii!»o» i t any b& a^ * 3J:*0S^£i«d »3r aa ;u : t *^ ta i led raa , j , 
13 lEia« t9f i '^ frtita iHo T t l l i i ^ i * «lrae£it» «a tiii? miia \a»j|iiitij««^.-taii roai i , 
% Cinnat rnM m%»o 43dan0at^ .sranj l ic t ier i i w i t t i ,%mii ta«»i* ii»«i ^sar-
rmittff ia^, i r t l ln^st '* ar«s \cat'^l,»ur, ^alyaaiMir IMIU ii irliaaaaaa» * i t l i a 
thn -»oH«jo Qirolci nf !«tr«lira i,4aj> i t i | « 
rrio ^iua^f i » ^o^sowliat r^etaa^^alf ir* i t * s i e a ^ t a i n iia%i 
!mt«^r!»9 brnm^Hh 43<t* s>«»ti)r» aa^i i n n^sisiit i t i s ^tbout d\i m^t^ita* 
thpt f |«aaral laaMi or truH! i^'iaai. <iva» ^m iaii}rii!84»i»a tUat i t tias timaa 
ftcfSfirtefl s«>»t»tlste i n t ' lo ,;a»t» At l i raaoat f on%? f i a d v a a t t i i a ^ fwit 
soi3« ftrielcii ROAtteretl a l l aver the plaaa* iHn wmgxsttkli'^m ua ta« 
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Tro^ A l t aocounts i t &p>sar(» titjut l i l o ra was a !£ i t i j b / t ^e 
!t!i«^rnta. rsi^o, t t ie r« t^ islaio montl-jin o f i f i i s J i i i© , 4a anoicint 
" * * l l t a x t n f »mtildhit'»t p«rta<l» i t htts iwmi r^ i to r tod as •V4;»i»iija^« 
The i ford " V e n i o l a ' i n ^ ' a l i t$yi4U&$e i3«aa8 •ulor ioujs.** »i i i« ai.,iaifc 
!iav© l»af!ii Unite beoaa'i© a f t*i© :>r3af»©rit5r o f t u i a a«»tt.ltt63Wfiit iJar lo^ 
" tn^ i l l j l s t tt«i©, 
fjOOAl t r a i l t i c m saysf t l u i t t l i i s ,flac© l i a i boaii f i o ruw^lU'^ii'tu 
o? t!i9 rt0so*fii<1eat» t»f -tdja Vea«, t i l l l t l>3 i>«c«, wlitja ..'!iaiin**-aa-
( ' In r;oTt jsn^e aa a t t a c l ; on t l i i t * o l t y a4 ' dest royed i t ( .u i i j rRrt 
t n Mn«»l*^lcbAriy t!i@tis,i<ia i-^ muim o f vtr&aJiHtivjret ast >l^ftau^r«-
»«tr-itrj!%fi}l» mis o f Viim ',mx%'mcm.% i n tu«« »tat%} u f '^anaaj* t t ^ re^^ iat t 
t t i o r« i s a i) lao« c a l l e d t i l taoiJaratiaa, wfiieti .irobaiatly do r i vds i i * : ^ 
nana f r o « ' ' i i lcaadartiurt on tti«» aautt i ttanii o f t i ia f i a l i a a t l i , opi^t isi te 
A t r a o j i k f t a r a . I n i l ld3« wHaa Uumtia^Hu^ wrote about the sii«»f ha 
oaa^ aoroaa a ta t ip la a f ^-latiadeo on tDe lauuail, tlsmtt^ wara ult;ia f i v a 
l l n g a a i n aaarbgr p taoas, aoa t ta raa oTar %im isHiaa^i. l i iaa^ aa i oo^a r 
a x l a t on tt ia »atta«l* *n «a^a i r y f r o a tn«t v i l l o ^ . i r s rmiad a t^at the 
mattad, i t siaa t raai^atred t h a t thay aave ;»taoau tdu i ia^ais i a a aawly 
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noastraotflxi t«i;t{}l@* fHeao tinman of >Uiv«» ^^9 bmmn mseriimd to 
Imtoiii^ to anotont tira&isinaloal «sUii>liHtiiift£iit U u n r e r , tdi^li* 
UcolD^l^ta itro iif frti© oj inioa taut Urn entirt} ljictM«n«'<m «^»tio 
lilftla l3 a ti*n«cjj or •»aij^ » »o.mrate<i £r^a fc**© ..iaaloyaj Im tita 
a^rt?» en^ thn Jtocoan ^^lateaa in tu© 5«outii« its© tionrea^iua tias 
liee^ f i l l e d Siy tli® nltrivlUB« ikriatmaiif til9(i)« Usto du^ -^OMltiUit af 
t?iis{ filluvtum ocwiiBOffleofJ a f t e r tlit f i a^ l ai»8isairia uff tJio iSiiaataJUisi 
an^ !ias Of^ atlnnfltdl a l l tlir«ugh tis© jilet^taeea© a^>to taa ^irasmit 
*lno I a'.Ufs, 1^31)* 
Tho exaot rta^ith of olIavitiQ in not to<it»n« t»or4a;,;i^  «aa4?t 
.mimty for artli^asi^ uoll» fiavo ijeaotrafceC only Witto G-JJ aiisterj km tai? 
011,'ivlf^l f«trata» -te^m.^  ij,a3ilo^^i»tSi tiioru it* aii ix^r&®mint> UB ta t.ie 
tTiletmews of tlm a l l r ivial fle-jio^iit, Mtjoaudsic f»lta«nratl'}iri tmila hy 
nie»iiil« {l ')3ii have lua Uiy-i to d«>:MGt) t«e thickn^bs «f «ll:ivlaia oa 
:i,{Ki*» *« t^er«*» rite raeont date HU )^ tti^xi fty t-*j« uetila^ioal ^junrey 
of fii«ili% sQy timt tii9 ttxlGkamnn at' tim ilOt^y.iit » ^ be lei tha iiai.^li* 
t»r»nrhno<? of 8JJ ^»ter«f« 
fwo <iiirl*it(in9 firo r«c!o^tKed in ttkia a l luviaa* i'Ue tirut 
^^ *^»«^ *fty ^ r n««f!>r Qlluviaia of sait^iy ^ t^oil or li^nfc ooloar ttnxi iu^ 
'jnooiirl i^ ilSlSISSSX* *<!«(iieft i» aarttur ia colour aad ooiitains i^ ^^U^SL* 
rtio fltmf^ijr so i l or ildiiidar laa*^ Is nut lljced liy looal i^o.>le iMOauao 
MAP. Ill 
6 
f loo^ t«iret9 of tsi» r ive rs wMcli ouiitaijit* ojrgaalo ^aatori^iliiy !<» 
Ki'^ fcly eultivatedl for j?n*fltii}>l® u^rlo^ltur© \ tuwiuil, iM^i}, 
icDeit tfui tnr<at^  rtViir^i aatt§a, lai^iiia tmd AbtitlaitMi, iiiu 
til t«i»|i«r{ilur0» isi'i wean »auntfily tov«;mrat.«*© nt ^aveaftKir i s jl®v, 
wHil« in l»©«©«{jor, I t iii il\%it i'Sw actual jsKixlutuji mt%i uiai»m 
ta»nperatur« tn itaootsbttr in nta(% laii^il i s .'I^^M aaU J w^ resit>i.'Otlveljr« 
fanuAry i s t ^ eol{f««t iaoutfi <%liuu imnn maxitaaei t0a«>8ra£.>irtt la altoat 
2%^C (m<d ttM aemi i»lfil«i« t0«;i«rcii;are ^oej» dotvn iu frveaiia^ i»oiat« 
In KnbmiaiTt i t twgins to warn up j^rft(iu»ily, ir'rati iaroU to a l a* 
lua^;, tfi<»m Is appreeidble ri9« la taepujmtare, M^y mad Juat; aro 
7 
the hot0i»t racmtfin lit ilxti yaart m&mi mmnlvmrn tmmii^rAtur^ is atmat 
4fl®- fttit? tfm days euta z^oro aot ia oaiiitMris-ja wltii fcae tii,4tts« 
5^ r ttm QB'i of tnnQ ^ad &©»iiitilii^ i.»f ^^iy» t€.*-v9r«*t4r# « i«r t« 
to cnmv do^m an4 contlJi«fl>» to no tm t i l l J « >tt2«lmr» tGtnbar in a 
f a i r l y 'li^cismit ,-mittn (uii* t;io •.iyf«i iMti3l4a..i t^j.*t»rat'i/« 4s ab'iat JJ**«, 
hy '^|f-»l!mj or ear ly isily, -salui* » t a r t abuat tiila tl^ HHf iwiu ialy 
mi'? l'S*iifJt aro yata^t :%ojat'Ui yf taa yaar* 8J >. of tlio tuawiaul r a i a -
f a l l a.v.ialls' cwjejiri Hrlri . fclw'sa t«fi 'aiintiM. i rum ^UiitQAtmt- r o l a -
fnl t f!©er"a'jafi ouiJ ?^ tin* ua^l J»f '^ ct<'»6« r^ r*'la^ st£o» aii(» ,^@t£if»r* 
<''ni^ '>WQmtmz- to i ^ , at-?asstm IA laostly dry osostit oQCiiSloiial ii'aij.>ct^ 
in ''aC9M%jr aif! fanficiry. 
»^ ^tiJtt^Jttyt ''^irlti' th« ratii», &uait-,lty i s tiiot tii,iiiest| tUt* 
iniiiirlwti«i r a l a t t y o a^tfl'ltty in ta© Bujnilii:,, titiAfii^  «ii»a«t «J«i«« ©nisi In 
th» eiranlnj; T3", . iirtii • t?i0 re» t of tite y<*art uu^l ' i l ty ^«e« ut* 
«a«» ftann dflw^n-iln'^  oa tuc r a in f a l l .imd toi?iiJar«tur®« 
*• .•if-«^ f^i> ii) winter ^uascMtt tii4e» winds blow trow uortii-w^flit to 
ii«»rtH<*«R«t nn't a i r 1» i!ry, Iti :£}UBMicir, ilio .vlncid tmooss« «iri«r Ouo 
tri m^h tAia^orata m« rtKi e l ia raotor is t lo ,ji»»ii«<Mti<iai>ti In tiie iiot 
w«^nth8r 1» tti«» niowldn of «}xo0s»lv«ly ^ t liaa dry «la«iit froa ttia 
w<3«t to 9a9t* rtil« «lud Is ixaoisKt an *IJOO*« oooa»li»nally| mutt 
«tona» o«o«r «ii«l briit^: trio te«a,.>eratHr0 Uowa^  im% only tezaporarily* 
la tii0 raliisr seastin, %,m ooooaio ttaiaiu wlaa bloum tram 0&»t la 
wast, y tUr^  ana of atof}@r» i l l s iu vojlao^d by Ury vtiaa trom 
west t i eas t . 
0 
I • 
rtffiile a "iroltfitfif^ry ssirvoy oA" tfio ama I'^iaa'i iiaoat 'trdiijiajiura aaoad 
fo flaf! ou t , t7!ir>tit«»r i t •4»«flt.f i}& «»>rtciaMlo tu ojirry i^'ii IMI ,'3W,»*iva«. 
*t*i>n f^iora* ''H'ln. tills •survey, -r, •-•^l. ucir cit.uj auru^iw a tew 
."!»ri»<s -tri't* th<iu& aoltvo yewi'*^* -r , -.fttur i>'arlsasil im-iat QVn^r dsil 
'i 1 i*?!r*vl".ifi\ of •*mf«s';*or », i-iral .iQS«m, ulio ^as ta^Ut t u j . uuJ o l 
' intftr? ilo^irtiioat, '»• i»«, "vltgarli, l a 1-.I61 &ti I i JSJ , Boiaa «>latit 
d«t>«rtk**ifit, f^ir l»iv«^«tl,.5«itl<m» hmt@r «HI ir . uaar car r ied uit ojtca-
tiinn wan emiplotati in I I*i3t *ir« i^ cuir '^ ^^ n aule to tiliicf»v«»r i'mtr 
iltfltiact <»oe'i'.)eitl»mil ,)4i?is^s» b0ft>r<$ wnristi» b»aau on %itvi oaaru«(ttfri8« 
r iea of ttia ;j»ot;t®ri%>«i« vit t»a {Utterial, liiculy to nave ^ l ^ i i 
ronMilnsi woro pettiflfC'l on to • rofesssor Jttmtauttry* 
To <i»t«rmla@ tiia aga of tticiae fifKiH, ii<^ ;l|« ma* t«lcuii fruiit 
nsonrtfi id iltemolutsinise^tttt imi! rtttliucariititi Mietiiadti* ua!»uiit;is uf 
ehAdo inttiirtfeAt t««ta tiftir« led (<i t'ao A^ ,<? »ir f ifforoai j|iti^««8 »m 
1 
gtr»n imlowi 
?e r to^ If« «}lao% and irtil ^aro 'iliayi® J^iSOU^li^a «J*J« 
'flio -ilant rmtniiB fraa poricid i l l (»•>*•>•; ftfiva alraariy 
b©«»fi lfiif?i3ti?,at«a t»y oao of s^ ooltoague^t '^ *» ^» ** *'»**^** i u J t a imu 
JlowUrary, lfT3i« ,*rol'0fJ3or wiiowanary, i£t;i . I r j l aeeu tii© yatij© 
rrissatMsifi; j s a t e r l a l , l.u»» l^ rfsia iftn^e i | I I <mU iV, io .fi** l » r iiiv®sti» 
,';atta3» i'*it» ta,?lfi rmtorinl roccivai^d, otwisi^ts of s^irrit waiil 'mmijiiit 
rrnil clotH, oa uiiiea so o imrV*^  of aliwit rcjijialas* «r@ vt-siMe. Aa 
0<11ttton» tlisre AF© wall-alatiforii wifeZi jirala ojid loa r ^arii*j»t vory 
mm%\ ptcseen of oharoom arK^  .^otterios^ ^t t t i ^ ra ln ijtarte U'i^^s j • ? ; • 
grata^ (fUr*. j3l anfl a« t roa aaitdle .fita a i^aaaya a^imdle i*ij,« 0 , 3 / , 
Tl\t> m&t^rkuls ^ta^aatl oa to mm t roa iiiraa paaaas uulo.!,, io 
oalf on« traacJ^t aoMtlf ^»'^» *!»« aualters ,j,lV4ja Iqr i^ aa trjcaavatorsi 
ara of ^anaral aature* iU^y tiava alao oa ra tu l tF «t«tri£&i( tae a l f f a r aa t 
s^aolneas tadlcalia,^ ttia . t a r t ioa la r plm»a ana ^lUSiUoai l a aaioSt taey 
fouati ta®tt« ition tliB >»;taol.iiaaa waro soat ott to iHttaay tSa^arfwatit, 
»o antoradl taan l a oar r a ^ t » t a r . Hms, a i f f a r aa t i9,»aeiia«aa ^iToa 
la f.Ha rotlowlat taiila ( l ab ia 1} ttava tvio immimrm • oaa by araaaao* 
l o n l a t aa«i t^a o t u . r Uy »otaali«t« iUi^  tattle al;»a i^iiras lafarsaatioa 
aa tha aa ta ra of tae amtarlal aa&i re»a l ta at s^ otoiiienraUoa uadar a 
11 
0tftt©rtal I hrivo «x^4iii0il« iir, *4astt.l*ii ote@nmi-l<Ji^ ii ar© also 
1 
"^n. 
•> 
• 
In ) 
'imtary 
%•> J t t , ' 
• . J * / , i - • 
• 4 
iatitra of 
Tifii? Ji>«. .;.-f 
*areo '•sad 
iiittdvr It biuoe.tlar 
>J^*«»t!3J»> lifci^ 'fc 
uuirot, vory fsar«, 
«ianii« iar if 
Ut l f l t * 
idijTQSsimiS and 
'U ' , J , « f 'He nm'. 
tie, rtfSHi^ni, 
•liorciti ,^Ay 
4 , ^•^U*'. • t 4 *o t4«tj .Jurat, v^ry iiiifily 
isii)U« mt tils 
*J1 i i t l y 
•»• (o ) • » olodi* 
^nrHB of iHiOiitiod 
isoafjia) an liiti 
surface* 
£Hirat 
la fd. i« 
clod «i<ird, .ilttCKisU* 
n »ffiall onarr^id 
0iat>a4<t9a i a t t i« 
i.1 f i t l y 
tNirnt 
1 
' In, 
^adev a iiinooultiir 
7 . 
13 - I . 
*aj ,iWA c lo i i 
of cfciarr^iJ iibad 
««fc D^irot 
3, • t » 
• • ao ,jix! y io* i 
&m><' o-'9oa<2tlo«i ill 
4 
I IS . T i 
ao tasasj olo<j 
surface Uoe fly 
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« t 
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\jt b u r n t 
f t 
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\0t imciii 
i : 
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t o . 
i k . 
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< . ^ i 
4 
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i i l itifcly 
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(!>> 
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( e ) trench 
\ 
'd . IV. 
rue ^ r a i a e 
0Ab«(iit«<l i n 
l»iai;b; iar«> 
l i k e «a»a . 
4raia»« saaa witfi 
tkusRsf an 4 S(Mao 
4lualty seimrattt 
mii forr<tlUi4 lutt»,>» 
« i t a blaotf ooaa. 
IT, u%''* 
i t . tilnok i ;ar-
/vat to ot]»toai4 
iivmka imii 2»oyo 
iiitrtoat, i a d l r i -
but fare i t i . ^ Ii2%m 
u i t i ) \iltmk aoBUt 
15 
.^atara o f 
the 
t^t torlnl 
>i£id«r a l i iJ ioeular 
t 9 , J. J*^ ,^ (0) 19 .ni,l«f. 
t'vm ^iJd 
©locis 
iisipri}»»Aaus Oil 
.tc>t 4)ajrat 
l y . ' I tvUi*. MS 
i •1 * 4 
{@i ' 4 
4 * 4 , l^m 
.4 irDtt ^iari lf 4.i i t ly 
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f l o o r 
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16 
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t I ron 
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of aUari^di it^od 
( ! ) 
3T. * i ,a .?. 
( I ) 
olo<3 
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ana* 
JlaiJ&lMti, a piece 
i a th& Mid* 
sarfften w i t t i tiask 
and l oa f aai iu i . 
Jicii tiamt 
i: 
// 
I t had bee.'i t'm ^raoiloa in tJi© i>i»t Vilta urotKt&oioa^iijis 
tf> R'JicritK* tli« ajjtl 'rjltjr of aia civtlis&ati .AJ^ iMi^ wtl ua ta« catlyiral 
14 
•^t%v af>lo to obtain JKH*© nQe:ii*nt©lyt tliaa uiiii<,*rta Uaaa .•a.si'-jllilUj 
t^ n» <»fr,f* f»? tUo nnoieot organic reia^i4«» aiu tiiiirssuy tti© ul.vilid£{itiaM.<i« 
'•>> r?:^ ft of ttid fotir ^>'rio.<# of !i!il)ltatijas a t *trafjj|l4li«ra, Cr^u 
14 
ttlitcli iXsmt ri'tmia"* ULU. pat ««U0rd'i !iavo i)®«ii 4uuJ'i0t«d la w layjsi-
t l mti m (int t!i'irf>talu?aliils*cmit t a s t y , i*i -•ia<>*J-4M .i,*J» 
At t'lrfft im iitte;B4»t il>%a iKiOit ta r^oiiirer taa ;)l«jil faacarlalsi 
frii»i tfiu mnd til<i'M aa^ f t^all >laj»t«T», mi far as» lossliiltty wltuuHit 
«lnrm'»«# J*t4#i nafmrat j»a«« cslua-* osuild IRJ iiurtentjd u/ aoa^ln^ la&m 
In water for a sao^ or so» i'Jiu rja4 i^»ot iUaJlatOj^ratoil aaU tae t»l<tafc 
rf« tainii eoitlJ he l^i^ tcoct t»ut« t tiaul to faoe ^atue tUiifiauLtl0«( \stti% 
t»iff iwinit olods! tflitcJlt mmainmn ansitr^oted ti*i*i tile not aitiftoa #v«5«i 
nf t«r snaStlag In aat.pr for a -aootci or »»• i'roa a f©« oloiS«» ^r«iiiii 
oo'i1'« l>« sooopml iHit 4flt*i tiie twilp af tx si%>^rp »«jalj»€rl attd arrow-
ftoflfft 1 n(»<"r}1»8« •am«} iif tri# elottm^ IK>1IIJ„; oxtroiaoly aara* l e f t no 
alloriiAtiv* twt ta break tUoui witti ttat! Hel^ u£ liiortar aa<i paKtlag 
IS o 
thmi^h tt i ts taelittl^ati was jnisie%&at. oraae* i^ayvioyf i t iMSf, 
he^n pcfSHltttft for m& to reooV'jr nomt uiiarri»ti ^raias^ aa^dm aaa 
«i »ak^«i in 3 aoofclo aeltl , loo^ieaou or^iiiilu ra^mXim i» i iTiaual ly« 
of efiarro*.! gi^nlns ulile'j war© fra*jilo mia Uolicat^ to iMuiuta, i aud 
to talra i r o a t c r ro over tfiecs. •^u.icn'ioao© hm shoma. tliat ItMadirttaiy 
a f t e r tUctr rooavjry froits laaa cloen, tlio Jif»st way to jireuwiire tiia 
graSJis nn«1 sooflf? t a t a c t , t** to s to ra t'lea ia tcjfit tubes iiisi-l© a 
{|0a'ile:\tor, 
' .otl :?l^Dtorj, i:rIioai soa'sad la sat©r, distijita-^ratoti aatt 
foti^il ft "iort r»f tliioli^ ' jostc , .-Iic4 eaeaaiajit: uatJer i-: b l aac i i a r 
^Inrmmo \t* in © watoti ^Itisa, t't -ao ifore CtJrtttil to CiMitnta t-ie aliiufti 
-ihoan 11ii»14-SflI» s^tUi .1 '^li Ut {ao.iitlcatiaa^ droa* a-at* &n>\ X'otua..' 
suttatil©, rhffl ttotall^ ar© wivea btilowi 
t« "teeos of wall p l a s t e r wsm .tuoisad ia t&j ; ^ t « r Car atKiat 
tbr«« days, In a beaiior* 
2* ' a a l l b i t s or to<»»f» content vtem it^pt in ta® ttsst tulN»s, 
1, 3'* 4o«tio aold »•» i^oiirea in t©»t tiit>!3» ta cov-.^ r tl»« ioatwriat. 
4 , n^>^  thftn oeiitrifUjKadi for i^ i ailsitita^, 
S« rh« s n t e r i a l ««ia tranafarrod to a £tat Dotttined mutxiii ^ iaaa . 
0 
7* /iatita leaf M%» :ind ku^ic ^iiooaft ¥mr@ >lcice(l it|> «itM a 
f ln^ , iiofty oii«m2t Jinaiv br^i^li atiu t raaaferrad to u oloim 
«*» .a!9%0fl i a I'J * aloojiol* i-4 wa3ii4a*,j wore ^ivan mt tlila «iti%«j» 
0 , vo:iy<srai0(l l a t'io oorios of odfiyl aioosiul froyi i«> > •• alwioljstcj 
?tpv» Im-Hi iV53ft H jeolflo N«a«jlo uaaliarsi fcu avoii! uoaiasluji diirlu^ 
;jr'K!en*'?ni*<» fcir the .Kirmwu of «0eli«Vf ta tctsratisi** «*^ iu stjotAaa a j i t t ia^ , 
(2 jl filferto ael^l n l * ; o tim or^nUrsls oi joi»eaa'iti;-s oiiltiratu, £Qt 
1« Ifia b i t s of tsmt'rial to lJ@ imoleil off^ w@r«i troai#t! mim 
ane^a'^ln^ s e r t a s of efcuyt alecitiult itom 4<J*ii3'| iietatilii^ t a r 
i^ n^invat&H ill <»aoh gimdo* 
2C 
to 11»» titinnl volu«ijaf of a»Mul<it0 ulcouul iuia e t aa r in a watoti 
'1* # of eoltoiifin soltitlaii ia etti@rt wou toji'oU an tiia xaate l a l 
mm qtilokljr tauten out; fra%j Uio aloolml'->^Vnst ia a £!»( lK»t«> 
towBd watoli sla»3>, 
4 , '.lif^ a O0lloii4ii i iol iatf iai l tu faru a oaat iu^ aruoaii tli© 
t m t e r i a l , i t rms t^i'jtvii off w l t j tUt> tiel.) af flti© ioro^.** 
3» «)fi cx«ialiitii.| .iniMr a uieroueQim^ tiiis titil ao t reveal ol.e«kjr 
aaet«»*^teai ae t i t l t^ , *ylciie treateicat ir-.d ta* i<« .>vou far 
alm'dt two mlii'ii0» to o^tnia e l c s r strioUitm* 
9« '.miatod l!j oaaatla-l»el»B 1 a t t?»o l a s t stag©. 
laceratinm Jtire^ Vio aiatQi'tat was tr^atotl uiin a i. li/aro<^»a 
•^ iftrnsclifii fa ot rtci nf t^a ilmrls, solour y£ tae efoffirr^a iaut«rii»l, nie 
dnrat tnn of till** er^att^eiit Viarle^, <l4itie»4iin, oa tn® aa ture ai* iuu 
!9i»tarfni fron 9 - t J fiijursj, 
i'oorly pr«»s®rvotl aatcsrirtl U«,t* tesjii :stiooe*Mlolly ia«tc»ertito<ui 
with oooo. ao«tSQ aol4 for 4-a lioiir«, .u£»a uf tin* hare ami well 
firf»9err«d amtcrtfil^ tt«j»«t to tm t roat«d tsltji ooae* aitr&e MOIKI for 
!«:! bours, and f a i r l y good ro^iilt» wore o&taiaetf, 
fsbedilttgt rtte dehyttratlon la meemt for renovin^ water fruw 
21 
laicroffoort® and tnrii^er mtaoos ei^rti ttimti^ In .4aoti <i w^y l&a i doitirdd 
anmtiialoal «traetf i res ootitrl toe otoerved l a d e t a i l , i i ie i>t#oe» nr 
c l im' f i r l ^ inl i^r ial 'sysro tisa^'irtited i n tu^ aacmi^lw^ *»0ri«« of tti© 
Trailer of t e r t l n r y imtyl a to iHo l , f roy U« to B3i^^ -^lii&^iia^ f a r niiaat 
0 hoars l a oacii f^raflo, 
lU'Kibln ®mb®Miii-i, i n o e l t o l u i n aar* j»«rttfftti# as&a by Jitowaiuiry 
anrt 'jHo^Jfii 4tJ34-13) waa follosftxJ saC provsii sattt^jfciotony* y,»orc»t4ua 
of '^atiblo ofihtdtU*! ^ tias t t fo - fo ld oDJaolia* «" l rst , tu© oa l l t t i a i i i 
I t i f l l t r o t i o a ta tn© tl ' iaues tsi f- j r ftocaiu-; t l o st raotures it}t.rtot» 
irro'siijeotlv© of ^-tiotiier t&cy aro auron'iajfiiiAtoj'i or pray*mciiyi8«t«u», 
meoail lv, r jaraf f la servtja t » ot»t:ila 3©f l i i l aoct imf j of in© iB4tt«rl<4l, 
fr''4l^ i!4 rovoGl I t s tmnttsuy in © a t i r l t y , 
"^ftor Cl0tiyt!ratl<ni» ttie iaater la l W&M traassforretl to o o l l o i i l i a 
«Sftl«»tl'>nt CIS tvns 'joao tg^ »;!it»v»flftary aail .fi«^5i ii;-i>5Jj l . t j , dissolvAsi^ 
thf* d©9lr«{I Qttnt i t i t f of oo l lo lc i ia l a equal i*art» uf ttt»»otato aliauiiol 
tmii 0t l i0r t anc^  0(}ttat vol£i*aii o f otov^ o i l ttsm aatled to avoid tiii» 
rlryini? up of tha o o l t o l a i a mn a r esu l t of tim oYaj^oratian of alooaol** 
other* The tsatftr ial »aa th&n «^as^ @^ t l irou^i l i l i f fR roa t ^ratios oC 
e« t lo t ( i l ( t , tr<t& J • i a ' « 
Good re-4tilt» li«tvo« Itowavert beea oGitalaod oal]r» wtkon a l l ti ie 
envlttsKi v l t t i i n t»o ti i isuefi ar& oo^ploto ly f i l l e d wl t i i oe l l a l t l i i i * 
To obtalo th lSf ressiire UHii to t>e iitor«>»aa»ci to ilui-dil li»^* ^et ituil i 
i n thn |}ro9»ar« oy l indvr f tlastt^aed iiy whowatkary vlt#J4K i^tit aarat iou 
i4i ^ 
S hmirs to 49 liofir»» itepemiinj^ oa i»t# aattiiro Qt tu® taatdr iai* 
'^ft«*r th« la f t t j^ma® of O0l lol t l la« tn® ^ e t r t i^isli ooatalwiag ti io 
!s?it©ric»i» wa» »»iili|oet©«j t© atnoSjiJi®rt© ««acJ4ti^a t o r ^auat i- i^ tss 
allot? tfi0 ©©l lo ld ln t^ foritt a f i i i r l y fc&lci; ooa l i i i i i , iHa aext. Bt&^ 
mt^ to t roat t'i® ia«tt®rt«l w l t l i oHlor^CariSt J-4 tl«i»s# il»e ©siij^ti«jii% 
wfti fscm cn?};::iloto aail tlij© iiK%t#rJ®lp ro»»% to r l^rtSior fer@iitu^at» 
Tilt s a t ^ r t a l &a^ to 1^ trmmMimrrmiX to tai© uitm&iuBO^ tubes 
cja:italalti,'* ns ra t f t a o i l c&i»1 ff©|it 4ii i i» ov©a a t teit i jerati ire o i 
3^® •* (S0%» 111® ,»sratfta o i l «8& eliaii^@a 3»4 t t i ^ a t ®*t«r t lw 
l* i t©rv.i ls of ttinef* tt'jiira ciaii li.it! to lis ra^ilttcoti iiy ^ joraf f ia v^ as l a 
r.3ltafi ©tat© C I43t0i«s» ,frwii«lar, SS***; • 33**tJ •*•*•§ iatiw.^aa, 
Oal^msn aaci J@ll|» ^liaai© y f l iajpaffl i i war^  v,sa «laa# i^-H^ tl^joa a t 
H'a i i i t o rva l o f tteistj d«y». •>or4® of tim imtor la l .^ eotila tm i s i f l l * 
trail?*! f? l t l i in tJio tfeiratl m of Qn«a vmtisk Issit f% f©® toon «sa lost^ - 4i® 
la «j i t t t i to lie medy Cor aootiua eatt i t%» 4iie M®ctioa» w^rm oat 
a t a tu lo toe ts o f t^yja to 45 ya i&y a ro ta ry aiorotcwo. 
In tlt@ t<!eiit ls*ioatioii of aacslont mater ia l »f aroliaoolo;^4oal 
orizi^t ooapuratlvo #t(idr w i t f i too o^taat stator lal in mmGi3»Bmry» 
lt%r%f aron&ftolot^tioal mater ia l tms rat alivantai^o over tl io losistll 
» i« tor l i i l * ^roliaeoto::4oal ®«it«r4«l» oan mi ooiapiuroil, to A ^ roat 
oictenty i r t t l i tiio looal or oouotr fv l^o a a t o r l a l * far tula jt«i4jrt 
I liavo uaoil I4ir4ni w i t o r l a l trou Imitm. ool jr , f o r Hard «iator4at« 
1 iiavo taoaii ii«4ofiort*is »14'14U£ «4orotOHi@ fa r is^etiaa oatt in,^* l a 
^ cr 
th9 emw® of <^otioat# issaieriai^ ro ta iy «icroioiu« £iaa to Do a»e<3» 
\«i rognrda) staiiitii^,t ^fttfia^ttiid. ioal material selslma r^t^alr^s 
t n i3 tfiiat«i»iit« itoQiiiiHd» ii^aally ttm n^ to r iu l s ar© diyrk in colour 
an'i ottoii earlionixd^U ifta Jroblo© la lior© to ilv%> tiia i«tiU.4 to 
SQOiiDiis r l t l i a view to oUtala a ol&mt |)lotnro of aodtoisioai att^-^lH* 
^or thB oxtaat ^ l a a t s , i httvo UJQ^ a^a.tl *vtatjis, i'eeli<j..a of oejPeiil3, 
tOT2\m "or t;ij ««otluu» i^iuttttrto^t iiy uli-Mn^ or ro ta ry atorutum:t 
safrnttitti-lt- ' i t j^ recsis an?: irom ®ltm-tMi«uutox/lia mni mairmiiu nor© 
u^o^t C-'oti^n'sortf tM)i siwtli, i*J7Ji, . 'ar iiio SQOtloiis ai paiuti aouU 
QoatJ tliQ s t a i a s asati ^mro orytlirosliia £uiw orsratal^viulet aiia 
,iofranlEi«ilTht greiea (fohaasuii, I'M.lj uatti* I J t J ) , . 'or aeoti j j i at 
extimt vYOOf^ a, t?ie -taa'tartl s t a i n tissd !>y tiia mmu% it^saaroa i a a t i -
ttita« * o!irail<t)i l«v% ipltleabaij'ii) i roa aluise-i^aaidatu^lia and »ai'reuila» 
«ava tli0 !»est ro'^ultsi, 
.4 faw fror^ rai^arslta^ the oo t l ae t i aa of aii^twit ufsctarialis iar 
the co^Tiaratlva ata-^y^ tiay not be out of plnaa tur«, I aava u i^ioa 
ti^rhariiis} a a t a r l a t of oar<»al&i an<.' pultiaii, prati«at ia iiataay Hoeitt,, 
^, «^U« ^ l i^arh , mt»o or iUtiifa aarliariu^ asmoiiauan ^arc oataUt^id 
ttnm Hf fe raa t totireaa in itiaia* >%elim i^,iven by ta^ paoptay hwrm 
tH»aa aotaDoaledgati la tlia introauoticMi* 
Par 4ra«ia, s , oam'^ra-luoifla and ^aia.<4 vialttil drawiag, at^.i^ratua 
irara ^ised* Ml i\%& paatOirasiaa vera tatcon a i t a uiaaof laeanioa mux 
i»nlarge(f t a t a r aa» 
.'' .'li «J •• 1 i >.!J,i ";,WJ .tVJu J, ,4) *v»4A,»S»lf . t l i ^ * 
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vnrJoty of grcslna, seads tmd utsiHl i»lao«s of obiarred woad8» -^a 
ofa-'taatloiit at^ i\»?40f> ^Ically as wall ai» uatler a felitoculer ularo-
sooidt t t hoB b©oii yossllila for si© to ssrotiiJ tii"J43 amler faur 
( a ) 'J«rfv49 
( a ) u .11:**ii•^  
fntlts of f^Mly itraataentty hftV£( beoa «,r«»ii, lUKier tita Cdrocals, 
Tiiey ar« abmti t»o iloa^ ma Id iiiuaiber* tin anort-liaad exiuaiidiatioa 
unaer * binooulor miorttneope. I t tias tei»a iasniMo for mn to 
dfatlA^uilsft two dlfforoiit typ&m WMoag tfeio^ * itiay sham parked 
«)iffi»r«ao»a In thair aftaiia, sisEa mm ulsiar {aor i^iolOji,ioal aiiiirtMitera, 
THaraforOf I bava plnoad ilia« undar ttro dlfferaot groa|>s aataaly, 
tiOt *A* and l«ot *»*• riia reaalta of tttair mor.itiolo^ioal and 
nnatoniloal ntwdly ara ttveo 30;>arat(ily Iiutowt 
hot ^t U la to iy il'Q.itft, io» '^-'^A 
Joteay S?o:>tt« !?o3, .*»U,-'*tQ) «.*(&) -• cuU clods 
ftm l o t • t» oouslst ' j of i l l 04aryopsi6S| w i t ; i liaiSs ami 
Fltf^.-i'Sit {"^ic» 91 • l a ad^ i t toa to t l iese, a ft>w toro^aa caryOi^acs, 
!^laiito l oa f frag^^tjats uaf sfiesi pieces liavo a lso Irnxm r©oovor©<l 
fror. tHo rai'J olos'^ s lifi;: mmll p l as te rs . 
'."ill tlio esiTfojBQU fupe s tm i ia r l a simym but vasry ooa3it~0rably 
I n t h u t r slz0» Crast 5«tl esa* to 7 sra* In l^^agti) aaH 3 tio 4 &!»• i a 
br©0^t!i» '^ oiao ar® ©aelos^d o i t i i o r p ta r t ia l l y or ooaploto ly , w?tt»ila 
tha f a r t i l 0 %ln»'3f l»e»» tliQ la^ma oitfi ,ml@ii (Ti^®* 3 ^ 9)« iiii» 
1<»»sm l i t ttost sUa^dil ^^itii t^ore o&wtmx oatar siir£iii>&« i'ii%i l i i i lei i i s 
p a r t i a l l y woolossd t»y tfia iorm&r» fhe a'>ice:3 i>f lOMtsa aaa puilua 
fors8 A «&fi>rtf actltsi nml Hltmt a^t©alu» <i^'l> Si« 4*i#? awi i ^ 
Abfioiit* *^oii» «aQll» ^oiatdt! i i f i l rs are pras«»ii oa tli9 oatitr 
«3urfa4« of l«m»a aoS .lAlaa ( r i ^ « t a ) * >fi<»ti ir»t»ii atitlor « i»i,iiaoular 
ti!lor»«eoi»o, th0 sarfAOO of loytaa cmd pcilea »liowa na arraa^Qnant 
o f ti««fif i i i r«s%fiitilla« a Uls t l i t t i t aaunB^mum «itttt<irii ( i : l^» i l ^ * 
{ !i«T« not iMeii ftt>l0 to eonat tti^s auiatier ol' aervsii oti lu^m& fmd 
'tialftft due to tlie oarlianlateil 9tat<» of tiae laatorlat* 
26 
Unost a l l tll3 etaey9pM9» are w l t l i sfisoll alalle or racsall lu 
(^-*t)^s* 3»9t ^ t t ) « I'tio i i t a r l t a ^^lu^us are gr&»®tit cm i l ie «!it£wr 
s i i le Qf tha e&pfnimis ( F i ^ * i'^)* ifieiie aro reduo@ll| o f ten lonQeit* 
l«it« and ;!ttlK9«^iial wi t t i sigMiotli starfaoe* Vt^rjriiii, tram 1*3 tiia to 
0 mm* ta lengt l i* iHo ooter Jt@ril@ glaaso i^i olii9p@d a t a sotdowbat 
loiTer ,K>sltl3ii on ttie r a c l i l l l a t ' ' • ^ i ^ ^^® loner ua® ( i i . ,* i2 /« 
'm t!i6 tmsla of tun sSs;® of Guryttyttutit t^u t i i a t i i i o t 
oat0t;ort0S mro reco.^nliialil© {i^iti» **>• i"a« f i r s t oi i te^ary emisiista 
o f oar$roiiso3 ^ i o H aro oval &&<l i i i e l r braadtli i^ mlmQut ha l f ttr 
ti^^ra 3f tHal r len^t l^* I'&aj^ vary trom 3 to 0,3 iat» in leagtu aad 
obo'jt '^•S vwrn ti» toroailtli. ,;ii tu© otoisr nmtil^ ttio seeaad onto ^ury 
orjnstfits of oaiyopass wliicti ar© ofiloa.; mid t l i o l r t>r®a;Ui i:^ lc»» 
than ttie ha l f oC t l i a l r Iwagtli* .i'acae vary fro»s 6 to T ii<a* l a 
t«m^,tli mid 2 to 3 @i3* l a l i rea i t i i * 
^iioa lomia ttiici {mloa ar@ rocsoved fraot iti& car]rO|>fie» to 
obta in tti9 Botcod Qarjroiiaes or tiio g ra ins , soae of tlio oaryopsos 
have lMi®ii foood t iol low. A fov uf tbo naJced oaryOiiaoiiy liowovort 
liaira r«v«al«<S aono iatoro»tiai i^ jeorii l iolo^ioal foataretf* iho grains 
lior«» aro oval to obloo^ aad soaewlMt f l a t * i'^y wtuty l a loa^tt t 
f r oa 4 to 9,9 not* «td I n breadth front 1,3 to 3*8 »»• A i l tno 
gralna aro i>rotila«Btly riObed (Klg* 13) and tno nuabom of r lbo 
• a r r f r o n a to 4 per gra in* i n one of tno naKed oaryopeoat ^^<* 
poet t ion of onbryo boo boon fooad welt uarlnid on tbe l a t e r a l aide 
o f the gra in (('"ig* 14>• 
2r 
vl-\y^ >jtlYt fh«» oro8j» aeotloas of tho o«rsroj^a«3, iiairtt nut 
reveal ad mky usoful diiatosiioal features» IHiesuJiiid tlt^ tlsnuaa Hove 
fteen emkw&rtaA In to d btaolt iwas daring th,w HimruQ of oajrlioiiiatA* 
foatnros of anatoieical i!it€>rost« !•«•# the oel ls of Oi^ ticloriiia cdp© 
stjacirian f^im thiols 0ml sla^iaiis wills ( r l ,• O K 
In tnn eas@ of loaf ji^eoSf tfia o.jl(lonji8 ooiit»l^ti$ of too^ 
miii ihor i oolls <rii^» tQ ^ t t ) * fSo loa*^ colla are foaaa iii tHo 
^roovt»9 (riotwo«m tlio trolaal witii tliio^t sluaau:-; mm ^>lttoa «»lla», 
The yliort oolls ooeur stw^ly «» well aa la patra* Afioy aro oo»|}«ii«o(i 
of t!ip 001% o@ll» aa1 tao stllosi ool la , oftosi i*jolatlli% s i l i c a tiOiiy. 
r?3o nbort ootl» aro ntjaadmitly proseat ov4»r tiis vetasj tot tlittir 
oootrsnoo la ttic .q^ roovofi i s retlier ^oantjr* 4iio ;:«llloa l>ailli.*i^  U% 
f?io :3?iort oolls foiin^ Isi tii© ^ooiros or© oreaeat sfenp©*! {^"1^* l<ii» 
**fiWTVor, oimr t'4o v«las, snort oel ls are arrcoa^oa la loii^ttatilaal 
ro^ !?9* n%o oort: ooll« nat! fcha itittoa oella aro altomatluii srlttt 
AAOt) ot'ior* 1^ 0 siiort ooll» lli^o tiiosa, aro tiiM«td &» "iiamb-^hell'" 
sha^ Yftd (^l^s, 16 «% IT) &av elasslf loa vmmr tHe '^ yryasa ty^ je** Igr 
'lotoAlfe (ltl3»H« 
Fiio ttOBMita are oouflaoa to tlio groovoii* they ooeur l» 
stralgt i t ro«8 ant? aro far a{iart* mo iotorstuofitttl ea l l s Mctve 
oofiQ«rlttea In «rftloh stOitata f i t In* ihm MttlmiAitiry oolltt aro 
lowodonoKl to tosiowlifit trlaQ^tilor in saapo i^^lg* 17) • 
fliA oroas aeetloas of tum »t«ita s&ow ta« ooatrsl ttolloar 
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pnreaohjriMttonji groans t issue imm targe oorUeat l€ieuuia«* i'Ha 
flbrO'VasGalfir baatitis sre t i l s t r i b i t ted i n a d e t i a i t u p a t t t m * iae 
va^eutftjr mmaie'^ i n otttor «»»») ar« aroaltt asiltddaea In tito HUD* 
©!ii<1era^l soterenotis^a c o l l s , a l tQ i t ta t ia^ w i tb tao eo r t i oa l t^ MSuitac* 
l a tUo sai^dlo «o?ic, vascalftr tramdlos «r« ooapamtively tor^Ot smour-
ta i fietifeon tao c o r t l o s l lauoaa© M'l:-3,» «iJ)» 
' lo% l«»t un try mu\ i'iud out to ^hloh ^ i^ap of t^msuB t i i i ^ 
» f t t©r la l froat i tr iui j i^cl icira, tmloiiiis* -IB Uas bowa ^ioliitisa aafc l»y 
aUowShary «a<J? Hfioate (1953) t&at oliass-lioitra i jmtt^ru of t is^a^d ati 
lorn!a_c2ir1 pQlca ai^rays iatlioatois tlisit ttlio uarfOiiaas bolon^ to 
• iry%a# ^*urt!terEior®, sa«il ( l>93) Has ulaa ea,»!i«alaoa t i m t i n 
^ ryzai. tl io s t o r l l o i^la^es ara reduooa eeiti iatiiiitJi anil palua ore 
3'ilj(nf|ttal« 'Jiialasa anfl Veal6at©s^Jarlu {tM3) fiava 4ili*a ^Iven iu|*or» 
tanof) to tHi* wori>lolOiy at s t a r i t e ^ la i«» f o r Um olaassi i icat i iMi 
o f *rirga sptel®^, .^csoor^la,'^ to tUas© »orlcara» when tiie le«ii t* i »f 
^ t a r l l e glamas i s #(|iiat to I O M I ^ nnd ^a lea, t&a ^peeiea ara j^rua^oa 
nndar ** lar^ -i><;1u«)oa'*« ..hen tiic a t a r l l a i lanea a t t a i n tfia Hal l af tua 
langt t i of lemm and paleat Ute apeoias are olaaaif lact aadar "^aaiUjn*-
^taiaad*** In tfia t t i i r d oa ta ia ry , tfioy harm plaeed tlioaa siieolea 
vhtfih hava axtrajaaljr ratluoad i lunt ia* i iaro* taa a t a r l l a ^luaaa do 
not ^ovar avan a quarter or tn« far t i lo*s la« ia8* may nave aat lad 
th l f l group aa '*s{iort«>glanaa*'» I n tue l i i ^b t of alKiva o laaa l f i aa t l oa 
i t f r i l l ba saaa t t iat Atranjifchara irai tar ial of asmp, can bo plaoad 
andar ** <Hort«>glaiiiatf'* niiooloa* Uoaalaarli ig ttia fae t taa t tn i« r l aa 
0 
l 9 four thottsflaift femr o ld wteii tftorti weu» ao (^uestitMi of Haviiig 
aajr hyhHi^ r loe» I t «««a«s safe tf> i^ltioe i l i i » Atranj ik f tera a a t e r i a l 
lAnmr amm alatwrri iMt a l s a ^ ea^l £• yati ir i t L, tiaaint whsa lie 
kQQp I t i a atna t ^ t four thousaad jreair agOf tfitar® naa l i t t l e 
It lcolthoorl of tisTlan ]^* ^ l ^a i ^ r r i a f t a iiaa^a«>Xajiauna itaalt, whiaii i a 
sai<^ to l»e ooafiaod to .^st 'r^frieaa ois^aatrlos iwaat t^r joof 1^3it 
i ' t ialas sM Venlcataswaftn* tiOS^If «e ar@ lad to aoaolao® tuat 
mi ter iet l *tntMr Inveetf a t l o a , t^lmijB to ^« i tat iva i^** wMoa 1» 
isoi^t fsttlely i l is t r i lx i ted i spoalas t l iraa^^out aoatH-eaat . l^ ia* 
^n lia» t»eeii aantl imed a a r l l e r t I ma tar tanato eaai^^a to 
f tn f l sosjo t»lts of loa f aad stem l a tSio mitt olods «aa «*all ,>lti»t«r», 
tm^ %hB9B tmve : tv ta aa ^ a f f l a i e a t iUAatoialoal detui l® to f i a a oat 
tUo l r tdo3tlt |^9 ilio 3r,»3cao© of "iiu-jo^liall® sJiti^ iOu saor t ee l l n 4a 
loa^ i l t i t ^ laa l ro-iB over tli© voi«ri aatl losr-Cioiaoa to trlMii^al«tr salml*» 
&%&vy c e l l s o f stot^i ta « l i i loai l oayoao to »»l£iee taeee l«saf«t>iis( 
*** ''JJEKSH tyij®** ( ' i o«o« l f o , li-JS-i)* 
As to tfiio aaatoMoal s tn ie tu re of ttio orose soot i jat o t stem 
reeevere^ from sma olo^« there iB ao aoabt taat they Ikeloait to 
^ryai^ a;i« f aave oarefat l j r etudloi l arose $ieotlaa» of l i v i a ^ uryafa 
Hteis aaa foaaa oat t lm t thero l a oo i^ to te agr^ieaieat betaeea ta« 
I t v i a g aad the aatmoim f roa i t r aa i l kao ra Ulg^ii* 4^ « ai>» l a 
ooaolasioai I wiEiti to point oat taa t a l l the iseter le l 1 reoovered 
frcrai AtraaJifctiera, Deltaifts to ^inraa ear3ropee«» ary«« lea f aaa 
Orraa i teai* <$e alreadir iuiotr tteat people l l v i a g l a tiie eet i leawat 
a t !fatratfatell«>HatieeIimir l a l«6oa to If^^^^ ^}«^«» iiave used r i ee ae 
3 ' 
hf<r« t l ia t tliQ8«! reratina war© re<jovore<l fr««t a l(*yar Jaa i atiovo tl i» 
natura l 'Soi l , 
. j i . . . » 
t j O j ^ f ' t i s t o r y iie,>tt» ;-fo# / i « l ^ 
(13) 4'«rl««l l» 
Tfio l o t soasl^ts of 9 caryo,»so3 Qa<3 a ,}l0oa at sl4ju w i ta 
tea t f^!)®atf) at tael i td to a node (T i «• 33 K^ 33>« 
{''l-,:» :*2). Xtipy vary ! « loai i ta frnia G ta a mm, a»»J i n brctaatii 
froia 3 t0 3 «is!» It fo'" of trtw e«rya,j»as» a j t i i i b i t coo»pica<.m» bal,>^« 
I n t'lf? iilfltHo i'^i-lm «ii •'* *i1)» 'i ImiKt »baliow ^roavtj ar f.irrtiw 
t«' p re ioa t (m thti ven t ra l .il<ta aacl ti ie doraal si i le lis altsuc^t f l a t . 
ihn mnhTy& on itie ta rsa l SACIO of tUo gra in ist » i t i i Itiui^ Maft or 
Ttrafaetlrm (t^l'c* '^3)* 'aa of tna ear3rop»«a« witaa axa^aud trndar a 
blnonnlar mlaroaeo.ief Siaa AhOTm a t»r l t i t la l a i i ie vaa t ra l furrow, 
fit I a iiaadliaj^ trta iaatar la l t iba t i r l s t l a liaa atrnt of I tite aaryapHi«» 
( r ' l ^ . 34) aon i s uliaim a«p»arat«ly {*'H* ^SJ« 
in nr idi t lon to ta^ oar^opsaa» I Have tieon ali lu to raoovor 
an Inftoraaoeaoa «xi» frust a mm* oloci, ^orpao log ioa l ly , taa axis 
shows l l i rea aaata of tne htmo of aifl lcalata imii ia atroai^ty eo^iprfMiaad 
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(r t f* 20}» I t tmn a l so tieoit posslHle tu tf«o a tmsttl |»ujriiaa oJT 
a s t e r l t a ^ttitao* Alt thu earsro^mea ar« tmolosod wituia & tttiok 
a«iir»riaj| or IiuslCt :«ho«.?ta^ tiio IfHi^-itniliaal Jtrlatlott?* aji«0r a 
biancti lar laloroatto.m* 
rarthortaora, aloa,^ witH tiio oaryo^iaea. At teis t»l.iO a®cii 
tioasiMo to nokii Q ytj^'^y f»r ttifi st#tii tiieo© irltii a por t ioa oi' tuo 
leaf bmo* tlio stem 17 Itallow tn tin; ooat re U'iv* <^ ^^ * 
A Vi'- .gt lUo s e r i a l Jieetloas of fell© oaryoija®^, do a a t altoni 
rniy ltit®ro3tla?^ iBiatamloal foattirea, oxoejt tlm oatlla© of iitu 
/^rala wit"i a f l a t dorsal B%Q& a o j t i e 8uall0w I'arroa oa tuo vont i^l 
*?t^et <©c5tloas ehrvi'i.-'n tiio Q-mhrya rogiua , a l e a r l y reveal t i o 
TfO^ltl^a of o&hryo la tho cross vlui? ii*t„-,» i^ >>» 
til© >eol8 of ooff@ri*»-a frM«a tli© oaryOj>aua, ejtttiuit tac laat^ 
anr? <«tiort ootl'?* Hid long o a l t s tiaim taioic and niauytis %alli# 
{Pi%, .U)« rit$i '^tiort e^l l» oQoar s lag ly as w«ll an la |)airij« 
eot ia ls t la^ of oorK aad « l l l o a o e l l s witli orodeat sti&|j0d a l l l u a 
ThB p«Ql9 obtained from tiie l«af aaoatu, 8ao« ta« &iii.mr&ia 
to ItM eoo»oaed of loit^^ ana sthort ao l t s* iiio long, oo t i s aave talofe 
and slauous i iat ls (fi%» BZU Chat tiaort oollv «ro s l a^ t e m wall 
Bn 111 pa i r s , Tba ^ l l l o a ool l s artt flauotati la ou l l l ao wlta au r l* 
Koatalty olofigatdid u l l l o a bodloai* fltt lntj , l a to tao ocmoavltlett af 
acijaooot eoiK oe l t» i^'ig* Ui« t'tie ii>to«ata are coafiooU to t(i« 
O im 
jirooire or Intorooiu i ta l rogi^ta anH orrcun «d i n lo i i :4 i tudiaal rows* 
rfi0 6pitiort>ial i if iel^ froiA tlio ao^ial p i i r t of tiui sioia »Iiow 
t^e lon. i Galli9 i t l i ic l i iinire ^ t i i t^io slaaotis ittid n i r i& i^u i tm l l s 
t\m\t- eot^^f^itlQH l a o^.r^ari ian w i i ^ t a t peel» Jtroia i^af ^i ioat i ] , 
oxoe'i^t tlio altape of s i l i c a bauid^* i a tHo l ea f sSitmilii e i t i ^ a 
!)0(fie'3 ®r0 Dori7.aatelly altm^atod ^ i i i l o i t i ta« &te^ tit@y ar@ 
otfm::^atod " m r t l o a l l y <^ i ; * 3lij« tao stoatatst a i ^ irr«!t|^ularly 
soattareri w l t i i &l.,aiy tloat^il au to id la ry c a l l s ( i - i ,» J3/» 
l*(&t tia aor? sasissariae t^ ^a oorpaolo . lool antl oaatoatcal 
f@attiros of "itrsBiJ iie^cra e a t g r i a l . imi oaryaiist^si aro iiull»«l* 
Based on tfia »lianOi s ize ano titc .irti^enao of a l i r&^t le kn tM# 
furro'^ft ^^® anfi^ aawa 1;^ i a a n l i t i a a i a a» !)elQa..^ia^ to 4araaai» ij^moias 
C.^tiow^lbuiTf l<<>d3s :nalna tiad i^eattataMt«artUt iitUJli «;ao^attur/ ijuivi 
tatt i t t i t i ) * r i o r a t a.<ls a l tmr l j r t ixh ib i ts t f i rea aeata of s ^ i k u l a t s , 
j^ tkrao f l a r e t a iMir aoife i»» tae d ia t i n^a i s l i i a ^ aauraater a l 8ijc«rair 
bar ley (Arbort i934t «iort iyi0O| ti#iaaali« %m^\ i;aa«ttauiy» til93 ana 
naaicar, 1999)• ^mm af the caryii iaaa uliavr tha a l a t i a a t t v l a t * 
l a i f l ea t l a^ t l i a i r a r i s t a f r aa s i x - r ov farta ^fallMkakt 1960| faaia 
Ma* 2)* ^a are aaw lad ta tda eaaalualoa taat th is aa ta r i a l inilaa,,a 
ta alx-raw nu l led tmrley* 
In l iM3 , Jhaardiiury haa a laaa i l io t f tao s ix- raw toullea aarluy 
hiemtttt aa aaataaiaat oaaraatarai af taa dtaa i»aali« (iaai@ Ma, J^* 
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% rctferenee to l i i s tAl»l» « i t l stiow t£ia( Atran^i l i t iora Imrlay »bQWB 
oloao s i m i l a r i t y w i tn logdou^ ywlgg^ro Umt tmitmu»9 i t tiaa v a r t i e a l l y 
etoagatod s l l i e a dodias tm^ a^sietl <niter walli« of salisidiarjr o ^ l l a 
of ^torsata, TUQ oras;^ aeetloa of s t0» pi^oa a l^o ^homa oa»s|»lQl9 
af,rea«onfc wi t t i axtaat ataa of aornovn^ va t^a r f (^ i^.^ ^a. M a i S ) , 
Tliara i& no doubt tha t Atraaj iHl iora mater ia l i n no ta i i i ^ tx i t , i i a i iea t 
stic*row 'tortletim valfnaro jLf* lit© layor af t^tiil Li l ian yiwldai i iliQsia 
f>lant rataaias tsaa s l ip^^t iy aliava t-ie otio wfiieli y iu laaa r i oa* 
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Th&re ore <i fnix soeila whlsu o i ^ Kli£ii$r&a% r roa ceroais* 
?^0fr are atKiut ha l f a (.102011 l a nusilMir* ^^oum ot tltuisi are Aiutitl 
I n nhftftn^ QiiQloii@a w i t h i n a t l i i o i i see"! oaat V^'i>i* ^^) wli&lo tua 
f l i t ^ se%»lo coa«ii8ts of n on© ootaplcto seoa «my a Jfow 
tjrs'i&fja '»tcr?os# Hio aemi i » t r l a o ^ a l a r In outIt^£»| w l ta mi© tjiid 
l ima * auri! lotiodc t%alt0 tn® oeiiDr «ucid t r i ^ ^^u la i f aad .loiatiit i 
( f l f i » 19)• -Simt SKulow tfio iii^tiited eiitit ^ tJ^iirmBSimk o r eittti&«ui 
»9aoti i s >r®8oat* Xiimii^lt i i t i i im eould a t% bo s}«<^ u U£i<]N»r a taao* 
ou la r «loroseo.)0| tRtt l i * i i i io^l t lcm ia^iiae ttio l^oaoH i s c l ua r i y 
i r iR i l i le* fne olmtaxat |) lat« i s ootis^jioiimisly broad «ui<l .iraseat 
mi i l l * • • n t r a l s ia« of the aooa« r i^a sood ooat i s roii|,a tojcitiroii 
and ttadtotatinK a t aaveral {ileioaa* ftio t>rolc«iia (liooea ^ .^iva an 
iapreaaion that thay ar« parts of a sood l i f i » tae oofs aanerilNiif 
fhm oross ^aetionts of the sead ooat revoal tiie oular soae 
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of aHi<sro9el8r«t<}» ( o«ire> 1^491 or p»lli>«<l« o v l l s (Uoraory 19»8i)» 
arrrni^e^ ta doluEsiar raahi<m U'ig»* 4a jt 41)» il i ioic layer o£ 
outi«%lc i s preftdiit on tim uut^r surfaoe of iralisaiia (i^siua 
{^^l*;* 41)« ttwi ms«snratVm &f aoaa omit tias o l e a r l y sh^0«^ tbe 
stTuetur^ of the itt«flvl0ttQl pallsado c o l l * I t * » outer ^lort ioi i 
If) s t ra l ^h i t i tt i lG&«^allo3 sm^l ii«irrovi»liiiiieiit^a, wi i i le ti io basal 
rtoriiioa l a isl l le, t« i la-?miimi, tjutiMius <md oorru^ataa ( t ' l g , 4J}« 
t u l i f^ l^t i t , til© iiGll'jade o t i t i s va iy trou T 4 / i to 113 >»• 
'lalo^? trie palisade o e l l s t i * r , i raer a^^ioa wati tf i ieie-tyimea, 
Iioar»<*,laas e@lti9 are prosioat l a a ala^^lo row. i*iias© e i j l l n are 
tjroajtor tnaa l a n ^ , w l t l i esi«faitiatl aftdn, l©avlu,i, ^ItJe a i r ©liaees 
l a l^^tweea t&®a ( f l i s , 4t* at 41>* i u o l r t i o l i i i t iptirios f r oa i J ju 
to 00 ^« 
&m t o /ar laost im r t of t&« ts$sta or ae«<l coat I s «oivo»©a 
of tttlotcH3alie<l aaJ I r r e g u l a r l y amta$oa i>ar&n6Dya«itoa3 c e l l s 
{ n « . 41) . 
ttio {minora @«.:d f r on '%traaj l lct iei^ reveals f a l l o ^ l a ^ 
lapor taat ebaj^Msterat 
<1) f r l aa^ t t i a r a&tape w i th (me and tiolboa^ an<l ttie other |>olateil* 
(11) Sroad eftalaaat {>late« 
(111) n i l na l a the soalcen poaeli* 
( I T ) aaifttlatla^, seed coat . 
( T ) tierrugated pallaade ee l la * 
0 
i.1 
Corner ( l a s t ) mm ««ipiia«tsod t t ia l •«&« eeat luivia^ im i«r 
pa l l f i i a^ ant! liofir«-filas9 oe t l s tMilow tft» i s **ApiMir«ittly idsjpkU** 
f l t t b t * as t.<»gu«iiious9'*« £m A%rsta$iittmrm a iat^r la l itas bcitn tttetie 
aoatassloat ctiaraetors anr^  t ! i«r«for« boloo^a to tm^ily iiu^aainossie* 
iQ has f t t r tnar divlclQa tUi ' j fami ly iat«3 ttira;^ iSab»fn£iilio.^» h&a&ii 
on tHx^  soodi aoat ?}triiaextra* d& tma i»ooa of t l ie o^iiaina tbmt tita 
paptllimaGoatis sooaa can im 9&itmtmt®^ Croiia tlioao b&ioa ,iitg to 
^?inn!«at«!a@ fmii Oaasetj^iaoldaot by t t ^ c i i a rao ta r i ^ t i e s tmot t i raa 
of Hilnn aarl I t ' s i ^ soo ia t®^ ttsj»a6»* .4iisi l < I ; J 3 J / £iaa atsto 
f ioiatef! o!it t t iat }»apittofi^O(;ijin® is^od.^ oan bo diatia^aislioiS trms. 
ttiO30 af t a t t a r two 9al>»f0m4li83, as tli« liilvi«a i.^ * auro etMiajjiottaa"* 
ta tfi« for^ter* The uaimowa aoa^ afiosrs tuo (>oBit4oii o f liilii.'if 
c l e a r l y an^ thoroforo l»»loa,4,® ta Simlly 4'a^lliuui«ooae* 
i»%ea»tly« ii^'wtjfmry aai] itottt il^74>i liava atadta a o o ^ i r a * 
I tani lvo stsidy of t i t t indium .tulsea to clemaltf %h&m a i t a iita a i t i 
o f aof^fl aoat rniiitaansr* t t haa bean posaittia f o r taoBi to itrsjpar^ 
a tra.f« M S M I OO al2a« altape ant^  sarfaeo of aea<da{ ^ isa oadi 
pos i t toa of b i t i t i i i ^tiapa aa^i aaigit t of paliaatie aa l la aa4 tiia 
obaraotar la t io atraotura of taa ou t io ta* iae palisada ea l la 
rairaalad toy AtraiUikt iara laatar ia l f f a i l tuiiiar " lype III* of 
t f i a i r kny «rit{t a t iaraotar ia t lo t l i la««al l« f i aati oorra^atati t>aaal 
poi i t ioo* tt ia gooera l a t t t ia facallyt waicii tuxwtt thlm typo of 
p a t l a a ^ a a l t a , ara i£|ss£ ttJrlffllW W* K l f W MMUSM ^•t % f W r a t 
aattvaa t**, an i V^oiif fi^lw t*« rua l a t t a r tbraa aaa aa oaa i ly 
dllaoardad, as tbs aaimoim 999A hem a t r l aaga la r aliat^a* i t tiaa 
3t 
MiMltBkting a«tod s«rfiiO0» t^oiatstf oiidt Mltta ia aankdit potieli and 
mn i s tii9r«tore icl«iitt£i0d osi £• arA<y^ 4ttw i<» 
JU^ t iU at story lioptt. Ao* Aiti^  
5 a's to 3*5 wi in l^lajyoeter* iii@y aro eiieloisiid wilirjtit a ttiioic 
not &3 soea aa^er <i Ma.Ksalfir ateroeoo:JO due tt« toad aitato of 
pr®wg#rrattr»a (rig, 44), 
£M erosii 300limit of aoed coat r#im<«i i)ja«3«} l^tarttiiti.'tg 
a»fit(i@lo&l oliArfietera* on tho fiu6eii4(tt« ttior^ is a outioie »liioii 
eoatd not tK^  .irbato^ rai^ tioct ia dotaii« duo t» obarr«sd oonditiau of 
the isAt^r^al, ;lut tta(!or li^ ^nt »ioro«oo|)0| tuore i s ao aoubt tfiwif 
eutielo i^ tMro sud i t i s ilaaiato (i'i^* 4ti» !»«> aoict i«3f^r ia 
oo«?ioso^ of fa^oro»ol9roiil)f or palijiacte oaJlis* aadwrr iow povmr 
aiorosoopo, th)ro {tlao, ttiey aliov a:^ to tioiao oKteat tiMiir arraoK** 
•oat as ootattnar. Wbon aaeoratody ttio iadiriiltial palioacla aolla 
eoaw oat aioely* thef aro atrai^ &litt tulai tikat tliiea««alied aad 
aarrow Itimoaol^ irtioroas ia tli« tmaai porticm ttmy ara tliiaH*alia4 
and vtda «itti i^roatnoat oorntgation i^i^* 46) • liaaad oo Sa 
MMiaaaraaMMita, tlie avarafo hai^ht of paiioada eeii«4 iti 94 ;JI* flMi 
4-'' 
next lAymr i s sutd* up of Hoyr-glaas « « i l i i . i l9rd also» t l u i i r 
Imf lv l f l t t f t l o « l t i3«ilt to a a i o lear M t t(»^lti<^ as a utiole t iM 
^attr<$ l»70r» t^mitanQd of tlies« e e l l ^ Oim aot lit} dioubt^a U i ^«« ^9 
^ 4f U fhe »»2S9,^ &3Ptl oe l l « ei>« a isorganist^ aad irr«|i;)ilflMrl|r 
(!i»trlbiit®(3t 
Vrom tu& atiovo assor t^ t ioa i t ^ l l t h& a^en t>iat t ^ s o 
&mi&9 t)€tloait ^o l«Bg!}ralii9Sao («l@0V0t id4af UojmQrt i93 t |« 4s 
hvin boon poiBtoi! oat tm^or ujoog* tiio altovo mimtoi^iioat d^^ori^t** 
t i o n loaaa us to tHe sotKf i is i i ly t^apilioaaoaao (Jo»ier» i ! l 3 i | 
' l u s i l , t9d1)* ^ecordtug to i>!iofirilliiiry and Jt i t l i ( i ^ ^ a ) , wiio toiri$ 
®&€@ intea»ivo fittidsr of t l ^ soed oaat a a a t o ^ of inCiaa 3ulii03» 
tlso«o 300^51 itiow o l ia raetor ia t io palisado oo l l » "iy;*© i t i " , deatatc 
c a t i o l c aart t^o heigi i t of palisado eo|l@ i t mor® tmn m M» l i t i s 
br i / t fp lis o l e a r l y doim to tyatliyraa oat i ims l*» 
. , l . . ) 
C^'tit* 30)^ « i:wo oo» i^,>t»t0 »&<stii9 itk^mi bemi taK^a out af %&m %Tmm^%%0t 
porttcma of t l i i s X&^im^ t^j are oval to round i n .^iia^ot l a t e r a l l y 
coTirosaoft an,-l onotoiioO wit<iia a tu ios seoil oant i^t.,* m i * tin« 
of %%'im i s T ^Ji» lOii - cind 3*3 «^ i&iroad« wl i l to ttio otli@r ona T«3 im. 
ant? IS ! « • tao MlUM i i very saiicli sup^irassod aa<l ot^ a nut Ho cloar. ly 
ise^n tia<ier a bino^ali^.r taicrotoopa. t>a tlto l A t o r a l sioe uf tiic»s@t 
i ^ a proniaentf o i roa ta r iv ir l i i t igt p«tr«iktlol to t t o ouUit io v^ Vm 
««tiii« ( r i n , S I ) , 
TlHi eros* sieoticMas of ttie ftood ooat siio%v i i ^ i t tiio on to r 
•ou t layor io oiado up of ea t i e l o * fuo aoxt layer i s of iaaoros«* 
eloroidlo or pati»«do oe l l s ( f i g . 931* fttoso nr^i »traij&fit» uni«» 
f o ra t y t^iofc-watlod oniS narrotar luiMnad Ui&» S4j« ftio hoar-^iooa 
oot to aro arroag^od i n a s ia i , lo ro»y leaving «Lir oair i t ioo toetmion 
tuna ( f i ^ * 93}# ibto iftoaopiiyil tissii«f Mak&s Oi* tiie ianor rnuBt 
par t of taata and i « cosajrosed of t i t iul i«walied paroaonjmatoito oo i l a 
( P i n . 81) . 
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'm%@d <m ttkis sMuorttnelmteiiU or i ia t lsad* o« l l s «oU Hour* 
^Imn 0f»tls iMilow i t * i l i0 oaimatKa &&eA» are t<i@(iti4'it»4S as 
ue^itKiaiHi» (ii(i«v®i t943| Jontfiir, f<#$!)• ^aoorclia4 to m^ill i l ^ d i / » 
and eaosol .inoliiwi duci to tite eousj^ttcuouB i i l la^t i n tim farm»r 
wMttii in t?ie l a t t « r f r t o l i i t n i i i>> vor^ uttaii j»2i«/n;38ea i&aa omtitot 
fm @^Altjr seen tuttfer a Maoonlar mierowQojti* is&ta^ an tams^t 
o&arfteteriMti© f«iatiiri>a of l i l la i i i , tass ofiiuay^ ma aasda -Priia ^^tr^aii** 
lehdrQ ts-dtl-t a'>ic)ar to ijeloidi^ to dLaos0l(M«i or aa&S'^l.«taaida0« l o 
f i n i * mtfc t?W) ©xttot genan aad :!itM>04Kai to »li i«ii trtas® iii©e«2» Iwilmiti, 
3W'}o noro Gsicttioi-ial i;0. iJiiolOjiOGl ciMuraotori* nave l»©©ii oaii'*l.aeir«»4« 
fht) ui i^owa 8e:itl4 .-itiOM tiid oharaot«r is t lo o i r oa la r t^ariciit,^ U4'»* ^ i#» 
tt'liicn tknu ti©0ii ro.iortea to lia ooafiaotl to ti io >»«m?|f aoeOi* 4)> 
mrt l 'd ??fiO saii^tlay i lJ6l))« A oo^i iaratlve ?itudy of ta© 3«j(sjiis frtua 
^ t r f in t l^hQra to avaltabtct aoitd» of icaoia i«p&ot«i8 tuam immi jaaUa* 
Tho soodi tia^'^r ifiirostigatlcwia siiovy tlio g roa t t s t s im i la r l - l y w i t l i 
t i i« tm&m of feHisia. a t i o t t o a i*. Dol^ ( yit, A* araOloa « i l l d « i I n 
« l l aorptiolo ^loal mtfi cmato^tool dtftxiMters* ittits itaimovini l ogu -
^aiaoon teod^ from i t f -a i i l tkHem boton^, to looom al^ofclon >** **&%» 
rfi«s« «o»< »^ and f r t i l t s ^toro fouad ixi i i io tojritr wttion yl^aldod 
Hart or* 
!i 
uA i .J I* 
a rtr»o»;>orou® woof1» i'ao .itm^Vok rln^^s nro ( i i a t l i i o t . di i la o l ta© 
woo<? I s aon)oso«l o f t f^oi idtos arr£^^^@ct tm ( l o f i i i i t a rau ia l ruoFH* 
^.%rly israot^  tra€tii3lcf^ l a cross sootlon ar& j<iaurl,»ti to ^^oly^uaal 
to »liaf)o« f^ato fSiOOcI tracuolds aro ooUiiaraUveiy iaicic >ialla(J« 
nnrgia of Vm growtli r tx i^ (^t^t^* ^ti ut 3TK i rsu i i i i t im i Jtroia oar ly 
«oe<f to l a l o woou Is Hbra^it (t^la,^* 56 ^ S7>* itit) iraoaolctH natro 
l a rco t>9r<ler«d , i l t8 oa t i i» rad ia l wi i l l» i f i ^ « &3)« tmt aat <m tuo 
tani iont ta l wall!!}. 
fareaodyiaa e o l l s omild not bo aooii i n erosa soettoi i* I t i a i r 
obaonaa baa also boon ooaf iraed i n lonj^i la t l ioal aeetioaa* 
ilaala oaii«il« ar«t i^rosont. rutfy are or two ty^^oai 
f ' 
Vert lOAl fillip i io r iaoata l * fli0 w»r t loa l ty{K> octti IK} steea i n tiie 
cross nnetl-m C'^ i s^ « H® ^^  Q7|f mtUer eeaattsr, i r r e g u l a r l y O i a t r i * 
tmtoa nnc! t^»tl3r ctrnfit ie^ to l l io lat«»aoi l , rite t s ; i i& i iq i i ^ e« l i a 
nvkvtmm'^%n% Vm rast i i oanula o r ) ofn^haa XA t i l l s isator la l ioid 
t h o t r O' l t l lne ti^ 006 i ^ r y c l^ar* l iut f r ^ a ta© loo^ of tliesa octl.fy 
ttiQra i s iio tlofii»% ^ l a t tliey oro tl iora emu €£iGir t ^o l l ^ aru tHia 
<t-^i,?9. 3S ,•* 3T) , 
l a cross* sootitWfjSf ^ l i tlie raya a^ jear to bo o a i j a r l a t a , 
?Hit i n lOMj i t ' jd lna l 3ei»ti032»» tUoro 13 a sdi^gtstltm of tua !.)rus{jtjioo 
o f a j l t l s e r l r ^ t o fus lCom rays. 1 aavo out &.•©« al i lo to MOQ any 
fu^ l forra ray t t i t a rss l i i ooactt I n tHo toai ioaUul seotlcMJis i^'l^a* QO 
h dt>« mit at tho 9&m2 t lde» I t nets t>ooa .)0ii£jll»le fo r r»a to f l i i i ! 
0:11 i n t lm r a c i a l sootiony mm fa i^ l fon^ ray« untyl i e&ow^ ufmriiotor^ 
Ifidlontlsa? tfto pi^^aaee of a hor lsoata l roslo oaaal (11;^* Jsi|« 
rtiQ imls@rlato rays, Urtaad rm oi i ly 13 iioaaaro»@ati« are ol^u • J4i^ ;u 
(^v, 1 )3 /1^ ea<l U to 13 c o l l a (.%•• 8 o o l l s ) i a i i o l ^a t i %% p, to i O / i 
(^v* 31/a) l a 9lt i t i i» (iay traenii>lfl!« aro aat<i» aargiaal ami i a t o r * 
sporaon m\%h deotata O0II v a i l (F i^ t i * m^ %^ ^ m\m ftioro ara ti^o 
typos of ero8a«»fiol<i p i t s * ttio p i t a Hotwooa tao fiiorlaoatal 
traoftald an^ v o r t l o a l trnot iald ar« minute wl t t i t ioal l y r l t l o a 
(Fls;* . 99y 03 4 60)* I t ll«^ aot tweii pos^ijlbto f o r oo to ooaat tti« 
auntMr of p i ta par t raoi io ld Ouo to t l totarloratioa of e a t l wa l l * lae 
p i t a batvaan aor laoatal ray«*paraaoiiym«i anct v a r t l o a l traoa&ld&i ara 
w i th «l«a o r l f i o a (PIga, 03 <k &«K 
4 
(A) lon-Tmrouts nooi! Having vart ioal cma Horisoiital renin 
eimalii isltb thla wollacl @,)iili0lial o^lls* 
b) t!i<idii03 of poronotisnaa* 
c) UQvizGnt&l traciieicis ftr@ oargiual aati liitori^^iori»ed| 
tUof ttav® <3eBtat0 tiortsontiil '^ fiills^ * 
d) ilio p i t s oa Dli® cmd i^ l ta of Horizontal Irooniilcis aro 
Dordorod^ 
0> 111© >lt3 tiatwoeti vortical .toa Eiorisscmtal traoaolcia ar@ 
vQry aaa l l , tmr^oro^ OBd ^iluold* 
t) ilia pi ts botwoea &ori«5<iatal imreaotiysm and vortioal 
trao!i«irls are lergo uith wide aritio«3« 
int0»o oliaraottrs l@n€ a» to five geaerat i«e*» *'loas. 
^laa^t t<at*tif• "iiadrtts mid i'»e«»io &'ia&a i^*iillllpi», i^4i>» i'ho j^eaiia 
!i*ggu^otguga aoatomioallsr goes o^it beeaana I t if» a aaiivo of "iorth 
^nterlea, \mwi t!i© reraolain^ fourt j^MSSt* **Qft^  «nd c«dr<fa> tmim 
ttiteit trailed dpit^Qltal ooll^ and eitHer oaprastioldt taxodiold 
or piioeoid 9its« 1&« aaKaomi ttien»fora» ooouia uader tti«i goaus 
riittre ar<^  two i^ rouiifl of plneni bard and nof t* laoiito ar» 
dlfforontlatod tqr t ^ itaturo i»f ttie liorixootal wallu of traoyeld» 
In the radial aeotlona, thu tiakaomi tutu oloarly ahowa tuat I t 
has dontata nail and i s ttterafore twloa^lng to ttto Hard pia« avo'-^ P* 
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I n Ind la t ttia la^toriaat Hard tfina^ ar^* £ • roxfairaiiil^ 
f*tts <m tha ra^Ucil wal ls of ^ , laertttijiit ara of toa* in rmm o f 
tirot whl l« i a £ • i l ia a l a r t a i t i s ooeasiooal ly i n raws oC t%«» ^. i t 
isostly »in'.£le» J^ r t{ii£t ctMirmstmrp tm maimoim f a l l n under 
ll* r;oytoari£titt ( irosa, t32S| .earuoii ffiiii 4ro'*mi l'J33)» /taatiiar 
oharao ta r l s t to of th@ stalmomi i s Umt tfo9 rays are a^idoe t)ls^rl.atQf 
wtilofi I s a usual cHarnotar lsUo of £ . £2S22£iM4* * ^ otUor taro 
species of ^*tBi|a af toa ahmr M a u r i a i o ra^s* At uoyia tuerefare 
Qp'^ oisr t i ta t tli@ uninotm from ^ti^iaJIkUara simtem^ tu ^11 ra^peota 
t i t l i tlif5 wood of ^m r^MtmrsLhil^ .iiwrgaat mi^l t s ti ierel'oro i dan l i i ' i ea 
(121 arioa i , 
^oia.ay tkiptt^ 'i'o« M.u»r,( 
^ a t a r i a l t A nsmll pi^ree af ishttriNiitii «ro<i(l» 3*S »«• i a l ^a^ t i i * 
1 jwa lijt br«iafH)i tmd 1*§ »»• i n ttilolKit«««« 
^ftaroaeogie Aiiaf«tyyt I t i s a diffa««-pon>a» wood, ahoirliiii 
l a f f i a t l ao t growth aarks* Tii^ iraaaals ara rouad to o i ra l , . ra tnar 
aaantr t aost ly s o l i t a r y and oaaaaioaally l a tlio rad ia l {iialtl|»li»a 
of two ( f i i^a* 69 !k 09)• i tmrn a<j»t bean anio to wiaaare tao 
t t t i igaat ia l {tinootar of titio vataola Oaoaatia of tiia erusaod aad 
47 
doterloratodi va l l a * 
THe paironotiyua od l l s ore of %w& ty^aa «• |»aratriioitoiii cuid 
a»totre<ifit}(il» fhe imratraolioal ^larenoiiyGia i e sosso^h^t aixtndnsit 
roond th& vessel.^n forsil i t^ gteveftil U^yor&d siliii^tlit eUifarsi to a l i f o i ^ * 
oonf luent t ooacoatr lo im^J ^ m.vy tant^oatti i l ^muB iraiou ooimoet the 
ii3l«»lil>ci{irlfi5 vessels o r eaiJ I>l4atlly ( i ' l^»» 68 h 09)» Alie ^mreaoiiyfiia 
06ll«i ronndi tlie vessels, cjEtend oa f>otti ^ iacs tt» for^a a straot t ix^ 
©9 t f Q b i rd t s on i t * » wiii^s* Tli© a«>otJ!^ gM£K»als OTi^ (scattered, 
Riostly Ejolltfsry f»ml ocoosifjually ta i^*^^.*^ ^i^to S o^^lls i i t ^ * ^^)» 
111© rnys ar® hoaog^oiioous ana o losoly spfitjed C^i^^* 71 ^ 1'2>« 
7! i3lr aoi i . l i t faJTles f r o o 9i>/i to ^tB ji {/iV« I .J4/ i / and tl to i o@lts| 
0i;it(^ from 3*^/1 to 74 jti (\v» 5 3 / i ) and 1 to 3 OQllii* uoo^silcMtally 
tfi*? low rays stmw ao.3e t©a*l©iioy towards thwj fonaatlwa oi rii),.»l« 
nartris (f'lff« ? 3 h 
t'li@ f l&r^a nr^ umtal ly mmtA, oooasloual ly mi«»tti«ir, arrau^ua 
I r r e g u l a r l y to fon-i thiols Utaads, sosaetlaasi a i tamat l i f j ^ w l t i i th& 
tmada of (mreaohyaa* 
rha mala aaatoialoal oliaraatarii aro« roua j to oval •08i>«ltf» 
a l l f a r a to o l l f o m - o o n f l u e a t pfironoayeiat o lo i i ^ ly spaoad rmr» «aioii 
mr% ratfeMir low aad a taailancy f o r f a r ^ a ^ f a i a t rl«>pla »ari£s» iaa 
QHaraetara •ag||;«at taat taa uatcnotm «ood aanplo froja i t raa j l l caara , 
iKiloaiia to f a a l l y begurailaoaaBf p a r t l o u l a r l y » taroaar^ma aatl 
^>all»arala tpaalaa (f*«ars(Kt end itrowa, VJBiU ^m coaiiiaratlve atuay* 
tha aakttowB 1« (mmd to oato^ b^tst w l ta iMiHwirA^a. mom o lo^aly 
'»i^^ iHiH>oriatii| 9lg>ioo «ioxb» audi !ia8 ftti«r»forfii l»e@ii i d t t a t i f l e d 
w^C..u; 
( t t t i H is to ry miitu '^o. ^ ^ i i ^ 
^ f t e r l a l t A 3taall 'jlee© of oUairroa wooclf 4 ««• l a laoi^t l i , 
•itorosernio ..^gtatosiyt lUo vosaola cro oval to romidt j i a l i t a r y 
Bn wol l a» i a aniiet.Jlcs of 3 to 3f |>rofti9©ly jstw^ai^ etil a t t n tylosew 
(^ t ^ . T3)# tn& s o l i t a r y V&SBOIS vary fr<»a 33u / i to i s a / i t i i 
tan.^eattal diai ietar* 
Tlie piif^fiotiyma Is p a r a t r a o ^ * ! fora ia j i i«»a i»«rlate areata 
rmmd tfi9 vos f^ l s mid v<»»»ol gnmpm {¥i,i,nm T4 4 7Si« 4etatraottoal 
fiarotiohyna t» dl f f t tse^ rat l iar sofuity aoa o f tsa f i l l e d firitn <iaric 
fuany <la{>osttt, 
f i t i roa aro ItbrlCorsai ataast roaaii l a oroaa aaotion aaa 
arraaiiail l r r « f a t a r l y « ueoaslonal ly, ibey ara alao f i l l o < i v i t a 
Smtk munsBV <la|)0«lt«* 
rno rays a r t a-9 Kor latat o los«ly spaaa*! aa«! boKo^aaeouii 
(i^lg<«, T6 & 7S)» i l i a l r batKbt var ies tram a39 yii to 64il ya and 
IT to 31 e a l l » | wl<ltti f roa 9S yu to 10 ja* 
r 
!)rolK«ti iiioeoii of oharre^ tmod In dross stioti ' iOf ^ l v« a 
gQft«ral imnres^l vt t t o t i t mi iht tm ^al * •>tioriia yoteista uaor tn. f • 
C^i^* 73)• THe taa^Qntial <30oiioas coi i l ' l r i i fcals i^is^rsasion i i i^^a* 
70 % 73K I n fant f thare i ' l ooca^lote d>i£ji larity aM$twcao tlie aA>m&wa 
QMsl tho extant ^Itorea rohnnta i o taageut ia l viewa* A i t i i ou ,^ tuo 
oftarrof? isroo^ lias aot shoun oao of tfii*s l^i^artaat a t raotura oi * « I , 
n?r<aftty v e r t i c a l gnm auots i a oaaaaatrio ro^^it y®^ ut i iar aaatoaioat 
n tn ia tares waylt! lead oaa to tliials t ^ t i t i s no t i i ia^ ^ t «at 
^ *fto«" f^t robti^ita Oa-.irta« f • ) • 
iiv} a l s to ry rioi>tt« Jo. %iJ^ 
( i a ) i 'd, I , 
lotany l>0|itt» :io» y«( i*k* , i iK 
t a t a r i a t t '» .jleea of ctiarr^^d woodf ti mo* i n lao^th^ 4«3 la&i. 
i n tyraadtH and 3 ma» i a ttiioimuaa* 
iitaraaaooie "^aato^y* CIrawtti r ia^a am not o la^ir ly d t f inaa* 
t t i s a diiftaaa poroaa mto^ i n wHicti vat>a&la ara a i tha r iiia<^la or 
i n pairs of 3 to 3 i^^ig* S i ) i o f ten f i t i e d w i tn dark brotm §umar 
dodoaits* rtie la rgest *sin<i,te vasael iiaa tao^aat ia i aiaaatar aliout 
350 yu; asuat t f th iek va i la t i to vary t t i lok «railaU« ibe iiaraaoby»a 
oat la ara noat ly paratraoaoal» botti round taa aia.;,lo voaaolai ana 
•aaaal pa i r * (i>^ifia, atl a 8 i U Motatraouoal paranatiywa oa l i i i ara 
soiuity 011(1 diffas«» oeoe^lanaJlly f i l led wltb ^utmy deposits, Fitiree 
in cross s»aeti>n» ajm rotmdl to oliloti^t f i l l i a ^ tt«i tae Droad traots 
<'>dt'p?e«ii ttio rays* ii&yB ar@ rathor wiae in oroiiii sootiaa, li^ao^oneauai^ 
t»^ surlatot avorogo bel^nt 335>u ( i i , ,» . SJ, 9J * a4i , 
ffiln {lectori >tijn i s buso l^ on a ntialK^r of ^liaos tHat tvore 
Qut* laetroe^ detar lorat t ja of %lm otiurooal ^ic^oas Jiu out allow eie 
to 031 a goo<^  scotUa* Ifio oro^is see Hon ot tlio aa ter ia l i& r#ooai^« 
traotea aii*i .^ I^vea in PI3. 91# 
:ii!sei on ttm r^oatoniioat ©traotiirot i t wouia a^ j^ j^oar taat Um 
oatar la l Delaa ;s to oit^iar {#o^uuiao3ao or .ioraaoao* ia Uu^aidLitattaw, 
i t r©y®'alJluJ* usost tHo goaaa Aoaoia« AoroQar..ru'.4 tma Ai&jjiisift. m&A 
la ioraeaa®, Artooui't.Hts* ~l oowparativo »tut:y of tlieae i^aaara imra 
ftean made aarl tn» iis^iortimt aaatosalcal ultferoaooj aru jj^ iven ia 
fabler 4 (ii^oarsoa mmi i)ranii» i93J)* i t tdill h& amon taat tao uuiMaowa 
tldbar froa AtnMtflldiara sHo i^i the greati$st a f f ia l ty to Acacia «|)« 
aait tmmt protiably hetoa^^a to j ^ * a l lo t i^a ii* li*ol«g ^ya, ^« arabiea 
fllltl. (rabto 9)* 
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Tti9 plant or^tertata rocovered froia .'itooic and i^U .'^ are 
?!ifj9© (-orioa I I ) oonatot of a fow igratuSf loaJP liifca, Swaltt ana 
a 3nalt oiooo of oliarr@ci wooc!« idoro aro also eioiae im^resuiouo 
of ,'?»raia<9 on pottory pieces ossooiatett witli tfils pHaso* I lmr@ 
Btmit&Q ttio j j j o a l s ana wood aoparatoly* 
(ft) C^FOn^Q 
I t hm tmow p039lt)lo to roooirer tmly %UQ uari'opsos* flie 
r@tt of tHQ raatoriola ore la tUe form of loof sad fiifsira* .^soylaii-
tlnn iiaaor a blnootilar ^orosoopo Ha® 1«<3 mo to olosslfy a l l tiioito 
tantQrlals Into t«o oategorlos* uaaor one oato^orir 1 tiavo lioaii 
able to plftoo oairropsos only* Uaclor tins o t ^ r oato^ory« 1 eotild 
plmte a l l tho ronalna of &ii9iii»» lonf bi ts oto« i&^so ojfo Ooalt 
vltti um^or 8®imr«to boadUi* 
ttot \i Hlstoty Uoptt* JJo, Mil. 
33 ^g»iMtid olocls) 
iiotwiif i^optt, Mo. il« 4 ri«(ajl 
Tlioit^ >b saal l la ttiiaiNir» r«t ttioy tiavo oxolbltotf Inportaat 
5^ 
i»orpholO£leat aiicf imatomlopl f«aiurft« to «itttl*]l« «« to elcuis l fy 
Add f i m i t t r i a « a i t f / t6««« i>iif} of t!i9 Qaryoi^'Q-) I s 7 vm* in l&agt^ 
and 3«S Ml* i n breadth mith &. ^ i s t i n o t t t t i s t i a tHe a idd le ii'is.* ^^U 
Vhe otHftr oao l a 9 »EI« i n tc^»f.i^ and 3 sua. i s li'tn^aatH* Ufltiar a 
f i inooi i lar miorosoQ m, %h& thioH oovari^i^ c»f thu ea4tyii,iso2i B'^LHWH t^e 
loai^ i tudtwal s t r i a t t o a a . 4lia yOMittoa «if ta© oiabryo oaa al®«i lj« 
loo^.tad 0Q f iD dorsal 3ii3o of tlto g ra in* l iatu oaryo^iti&a ^aaw l<kt^ 
twaka tieyon^t tliQ poai^toa of e^sbrro. i'lmSf tiios© 06fyoi*saa f a l i 
itt i l®r th(» gaaas lor^eum (|iag© 3o )• i t w i l l U© as JO t l ia t aaw of 
tfjo arjroijsos, has t w l t t iJKUev^ t^t**,^  t t * i i ariiCin rr*>a sii^c-raw, uu l l ^a 
fo eo»tir ; i i t?i© 4d0atlflo»'' it loa, I feoolc iie^jls titau tl ie 'iti:r«« 
of t!i090 o€!i*F i^.»3©»» • " i ^ pao l ia^ fms «hy»tt oosaj^li't© s i a i l a r i i y «fltii 
t*iat of t^ iQ brirley iil@atiClea tvam periat l I , liy liav4Aji|j, slnuaa^ 
w«llf*t^ lo'ci'^ dal lH rail! taa sf iort o^l lsi wt t i i a^ot-iisootally eloa^atod 
s i l i c a bo i i ^a* Thor® t@ tlioretori? no l i i f feranaa betflwea tiieso 
oaryoDiisa and tHosa ra^rort^'a e a r l i a r l a t t i i s t t toais, tmdtjr i ier iod I . 
t.ot m ( I ) ^UttoiT De^itt. to» A K I ^ 
3< i^*(4uct i 'I as ta r ) 
( l i ) History l iaptt* ^a« UiJ. 
i;4 • 
S« Ik A^khl 
^(1* I t ( i ' o i t e ry «i»la«aa> 
Sotaay i ^p t t * ^o, u* 4 ^ . ( a ) . 
I tMva axaainad tae eiatartal a«M»(»rl»laii tait» l o t uadar a 
5 : 
bldfiet i lar ailero»«ope wltH « vl«ir to al i t i i iai i i^, MOi^ a i i iea of mor» 
fiHolO'^leAt ottamotars* itti^^ Has tiaea supplvtiieiitdai i«ltti ^o^its 
t«lE0ii mit fro® l9ltM of l oa f mta UU&IES* Hio ao»t iapor t^ i i t i t i f o r -
miction hm Boon fiir&n &y fcao i;:;pr@»$«ii^it i » f t oa a ^ t t o i y U'i^« w3|< 
Ihore i«i no doubt t^mt the liai^r^saimi &^ ut titw) our/o, is is of mry^ pa 
s>};3!Oi0S« ''f^r I'urtlier om i f i nw t tB t i of tu ta ciu«:$» jQ&lm froist Uui^ lcti 
iiavo Doaa ot)6aiii®a« .k^rm^ i Havo ot>ia'j aorosa d,>iduri3a| co l i - i ^tiMoa 
nre t!ilo% (m^l .•*lmim%:i millQiU iutn in a otormafeorl^Wo of tii© 
oaryo is ls of *«ryga fsiooioa, ' i i t * of l oa f ^avo <<h.ot3?i %lm QAf^^tmi^^ 
oon-josjal of lon^, (Mi! 'iJiort oo l l s * flio loas oot l : i uro ci in i iaot i lo 
tifjo /*roov«3 (l}@t#©isii tao vo las i tiail iii»v« il^ iodi^ ' aii»1 a l iwoja oralis* 
Ffio s l ior t oo l l a ooour ni^^j-^ly as wel l m i a i>atr^ ooiai^ajiiu oi* oorit 
fln«l ' jf l lof*. ootl3« rae 311 I c j Q O I I B liavo i i^^oat sUa^a i^iliewi 
bodies* iivo:,- %tw ve i i a^ sHort e o l l s aro arrna^atl i t i loa^ i la(Ui i ;4 
ro!v« w i t l i a l t on ia l l t i / i oorlc aoct s l l l o a oo l l a * /uo iaiporttitiat. si^ ' i icinre 
fiAs alito Iboufi o&tninod ntimolFi '*»'iistt>**J>$ll" aiiai^o^ j»i l io& ou<.iios 
(^ig» 871 w^lob tmvQ tM»oii ebarfustoirlscia iijr ^ t o a l f e kl^^'^i «^ 
"Omia t]r0«'*, ifistirte, a l l ttie»o anoto^toftl doftalln tau> tioii8la«ra«> 
t l o n * tiMir« (loeit not ap:ioarti io bo aiay ioabt timt a l l tttttno bi l t* 
of tt»«u0(i on'i orgosi'^ bolottn to <Jr»ga i ia t iva i i * i po in t to itot<e 
lioro l«y t i ia t tuere l4 no dl f foronoo botneoa taoao r ioo roiMtliis 
an<l t^o«o I havo ttlroady roportod frnia period t MJ*'^*i%)« 
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"Tatortati ^ :»i'jc© of oUarroil n'ooti, 13 JBJ* in lua^t&» 
3,3 i-m* la bniaotu mi<] 4 osi« in etiioMess* 
prosoao® of large oarly «rooa v^ssols, arraii^oO io a looju otia-
o@ntrto rots dii<3 oi3tiQaa«ti ia tfte Id i t l a l i^Kr&nchyma oells 
(ri"'/i, <)j A <J9)« Agaia<9t titt^« lii»jre i s tho tliiok «(mli«»4l lat® 
woo^ fifoi^i ia f;^ tiic!) V0»i»ol» liro saalt ani! oft&a »oauty« iue 
tiir^e veaaola of tn© early «jaoa ttro aollt^jry tui ?fH as in ra.Ual 
pairs of tmi to ttireo^ varyta.:, frou »J M Co J33/* \AV« HlJt pk^ 
in tanaiiiontial rfiHsatr^r* aowavjrt tiic sstail Icite wood vo^»«jla) 
are 49/ i to 140 ;u («iV« 83 juj in tan^uatlal aiawitor and iismstly 
so l i t a ry , tne nrood! i s riiis-iJ»orou»» 
riM paroaofiyaa eell» aro of tUreo typaii* i i i i l ia l ^mroit* 
ohy«a» in tti« font of a iKm^ a t t&« &».'j,ittnia;^  at ttio f^rovtii ringt 
<9nolo«ing ttia f i r s t row of aarly wood vesisijls iKl^, sia^, Itia 
ftaratraoHaal paraaonysia ce l l s la tno la ta wooci do not always 
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enelrete the ••8SQ1»« %'ttm ssatatraotieal ^renotiytM oells cure a 
ton ottd soattered Irregularly^* 
The fibres are vtHa&lly (ti}-,utar to oiroular ia oroas stiotiua 
f»n«1 all^aed irregularly ('"'l.;. 9*i)» iao tj^iitato ribx^^ or« j^ir^aentt 
ratsner freqaent, in tii® loiiv;liii<iitiQl s@otiaas {iij^a^ 01 a 93>* 
lUo rajrs are 1 to 3 a&riato (» i^. 'J4>t Hatero^i^ajaaii Oiia 
Qottjalli^ m>n% of ttta@ JUOI' Ueti^ ro^^onoouis t^i^e 4li »traetura 
(fa«i<)t i35G]l« lh©y wmy ia lengtli irraa i d j / i to SicH ;ti (^ »v* J^ti ;i> 
ami Q to 33 oella (AV« ^4 oellul tii^ ^n* ilioir wiatii i^. fra^ 411 ;i 
to 74 /J (*iv, 01 / ! ) • 
The mtteotm is rin-s te soujl-rlajjj-ijorotjs wootU waowuiiary 
(1914) timt mt^ ile fi sarvoy of riO', ^oro^a oliaraot»jr» ia tm trf>;/l4ial 
tfooi 9 of la.Ua Aa:^  fmrnd oafc tliat only onto poroeus troos Have 
rta*-»poftri9 imoan« flic tmll 1mo<w rliid-fciorous mious* of ^^orttt* 
larila arot mOCSM lHIQIil* ^>oxb«, ikOOiil A&iX&ljl* noylo., :MJM, 
si>*f l;'ra»lim^ iaOTali,?iliirf ^iii»»> ismsJM& MMwsm* ^t»fi«« iojLiiSu.*!^*» 
'yftlliehiaaa gro% on tiie nountaiua* iiet nm not ooasiiier theae a t 
this etage* riio tinicnomi emi not De aorua altm and Uedreii^ aerri^ta. 
ntiiett have very wide xone of early aooa veaaels* 
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e are now loft i^ritu ij&sl^ giil* kUnMl>9U^» fmlin* 
<lra%lft aaa J^niy laievlAata, tJf tfteso i*aa^i^tr*isa48S ocui IKS tatcoa 
out Qmily^ haoau^d t:)@y liaire unisitiflata rcitya« -.irawta 8|j* tiiiii 
^onia inevl.^^i^^ oro oatiroly aiffer'aat frois thQ ualctio^mi l»ota 
ia crass ^-1 t^^^eetial s@oti:iiis« ^%itsiou{^ :ii tfi^ro i s &Oim 
?5lr3t-tns4ty botwe@ii I?i3c>lin0. oflmraa aaa *'ti>otu«ia .t^ i^ Anula. yot in 
•liautov dotailod struoiaros« tiio 4trimiilkhura taatorial siatonoii 
errtiroly irif:?i feofeoaa pirftrifita l*tfij(i» f, and iu tHorafoi^ ici€Mitiiri0ct 
a?5 uticli* 
, ' . . i l l / ' f i i > ; .U4.>i*^«>-Ju : ^d 
'rwwmty <»f Iiiv«i8til^atl©ii earrtwil out ay »:r. J., • ii'ith. 
fri-'' M«tM,^ «« ol* tilt'-*' lliU'Oiaf tiu flant re.t:r4ii?* trm^ ticriodi Aii 
h0vo ?>»c*js lavosti',at@d by !r» «i, »• ^ut : j , 4a 1J7 !• ili«j rccovary 
f^f t*i^ !JO ro'""i.t5i3 «*atS «-«*i© Sroa titenuh Ji>» .^w!,, ctjiti .» K» tlio 
re**ilt« of ni'i tavossfcl^atloa «i^ .•?« vuiriisctt, for otisAjiiri .ua 'jAtli 
9^ oeao emroHs t 'lreo ec i^a l >t Q^^ z-Jly tJ^tuVt 's&oafe fa*-
f>lHf»?£ tfir t i ' :o sas^ %liit© fcli© a> .<ir s t r a t a ylolttefi .Jiuat ajij imsrlcy* 
l!if« r»n iflv onry'5't'^es i4«r<5 t^ea t i f tml au i j t j laa,!! , to uryaa i^ at^ v** u, 
rtify f a l l }ini^r ooarse ouil aujorflua ty^itts uaaar **^ lauAMjtiira 
oteasif lcAtlot t s«4g0»t0a !^ uifto**© yt a l iliti>M« ~ifigiiTi:rT-u'n%«-wTy -^^ 
tfrti#At has b«ieii ssnae as iriltj^o^n^ {^ t|>t^ .juctau» i Joat, ^ ia«>'wuy« 'arlt^y 
ti«lflni^s to six-raw, h'llloa form l«t», .i^ or^ jl0f^ o yai^gr^ u, 
la ndtlltiufi to tit« atHiv«, U0 It^ m rouaverod a t'dii fiuren 
froRs II ti«t nice aarlclti i on a. pot sUorH* lima^ iidsira &«oa idoa&ifiird 
iinv» a l t o iMiea r«oov«red by ' ila from a n«t slalter i^iiicli arm immt 
protoaMy <*f some loonl or igin Mi<i oould not i»e Idaut l f iud u^ito 
8!3«Hll9« leV«l« 
(c« nm - sou H,a»> 
M^iii.J i ' U - i Jki 
irio p leat unt^rii^l'-* i^oavisrois fr^iis tortU£^A*a ..Itia-i- '<ll'>utird 
(e ) nolSf 
{^) nojftn attt. ' le of cm I rua a© ?ll«« 
(a) ^qreals 
point of vtetTf ttiey oan tie j laoei i uxid^ir tt iroo lofcfi* 
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hlLJi* 
idr-iitt^ «jm{K)Udea in uimk t a r iis«» 
.Sonny -oii t t , lo* U^'»^'«U> 
at "ftiloli Hast to*Jfe •tltli t'jy cUijrttotoiTi-vUo «ltoaa«.«>jiir(S ^mtiera oa 
t'.K) H-irfmiQ of lu'jnci aat' tiklim In tjaiais tijcy «tri» ;j;iialo^«{j, Aii-ira 
l<t fKo n\«i oa any oaa of t^ iii^ su *.*a '"j,ii4l, laitoaulate s t a r i i e ^^laaias 
lira ^ran&nt m% tlia ott^iar sttfe of ttiu e«wytiij.«»i*j» lUtj outtir aao i s 
attaolied cm t%<n raofi l l ta on a ^y^i.^Uat to^ar ^lo^iti^ia iumi l:m iimor 
one, r?i« r i ^ aa a-nlteC! c»ry<»j*«@® ar© .iroaiit'^iie, varyiu , In uamk^t 
fr<Ma 2 t« 4 (Ft;|» i)Tj» ihf^ ;>uvlti^»t of embryo ls> nlao *«11 saArked 
on t$io l a to re t sitjNtH ot l!ie g r a l a s , iiw^vt aor^^^iolo^ioiil detail® 
wil t stio« that tJie material jo Ja r inv® . t i ^ a t l o a , bslim^a %^ iUULMt 
grtntp of gr«»» nnA shows ^r©at«3t a f f i n i t y to ^rygo y»tly« i*. 
(pr»$;e 16 )* t»cftails for th i s i(!e^tiClQati.m iiave boon ^iven tti«r«, 
un<1«r ;>0rt<»4 1 ( o . c . t ^ , ) . rtiiii tifui tiaoa furttt«r oujifirmed by anutoat* 
e«l attt<fy of b i t s of l9ar« sialMitldlttd i a iBau iii«i»tar anil assaoiato4 
.-aria,: ty i^e ;trc-i,-:uoo of a f a i r l y larg© auj^iier oS owtya^mB, 
h m rAtlh «ri'4l£ fin:' v»"ltaoit iiats'i, i t litis &o®a ttiaa",!it t!a^4r*ss>l.j to 
»RSC> r»'i iotaa^tvo stably oC tUH ciateriol* *'ar tils* ^itti".»o4«, smm 
i« j f»r tmt aoiaCs f»rv« to ft© takoa i a t o oosi >1 de ra i l J J I , ^^ urAa.^  .mr 
3*)«!:'0, I t I s ntit a t n i l li&c itiRft 'O f l a * 4a t*io ^ ra i a itar&fit tadajri 
?ifi®ro diffoi-^Jit viiri'>tia.y of woll-«iai«>T»n oojrealo ai© so la mitiyr 
0 j0olf to «?»si33, io ?t*i-4@r.^ tima tatsi , tfo liwv® to talalc a;io'jt ia*» 
on!i-»ltlflrn'i, t ' lat e'xtat*?!! in j r a» aii*' yrotoiiiiifcorio ti«o» 4ua 
t»«r®Rt!» ««ra tlioa ratfi«r mr® Itom^ of fotiii* «&«it« tiiero A^S I* 
ilffwroiio© in f.ttotr ^IJS© tittti sit»a|ie, wm* ant do tmifurUmtm ' t t a r 
mm««l«oralilr> ot mtl-^ncQ t a t?i« ^jroauotlaa Jt earaiUs I'or ii<uit*reds 
of y^mr^, A t tn^ e#i^^ i'.'it«ia fuxiaers tiug^aa ta r e a l i s e tbat iii niiceii 
eoreal ttuire ^uro 4miiis wriiott v&riyit au t tmly in uiw,® Ana i»lta,j«3« 
tat at so in ttmti*^ mn-A^ tKj^ a^n tna oltt«i$3irioatloa of variut i tm in 
ofireftlt W 8«ui, a t i t broad olnf is l t ioat iao iias aor# reaatM^a a a l ^ l y 
fiivAoo*^ »tag«, in i^hioli ttre tt«i# uur ^aoi«l«»(i^ & off dftogea^tiou^ 
%et0Ping tbesa )fjt»t<9 in viow^ i t ^ i t l l>e »«t>ii itiat aa att^titpt i«i 
l>1i>eo ffaot«)nt eeraQlii xntfer ttto ^[ir^ssat atieiUii^tioatoil olaffnifiOAtiao 
t r i t t only iatroifuot) oonfasioa. I tiave tattrafoftt* tisatte ao att9iai»t 
ta i>laaa Atr«uiJilcaQra rioa uadisr aay of ta« wdll«kaovA c i a a s i f i * 
to ptit t!i^ v uotnaujt rleo frosi Atra.f|JI%^ra, aa^ 'iex* di«>i«i[; broad clavsi* 
flcati.->tii laoh a-H» fifivo bL»ea uml© li/ uootar 41'.»3?i oat! mnvnt ot a.U 
o.it tJi'? wfiria. rtjls i", ttot i^iroctly U/i »ltoal}l>.'» to i^ i >iiaa rioe* i 
'tsim tfi^irefore a*iot' w.'msa's ijriiaa elai*;itricaUoii (^ ialoii taitu^ into 
oon^?lf%ratl«J!i only tfio Draa-t^i of tao g^rnlaii* 
I fiat?© »jicsa?iaro^  IJJ griJliis a t rantiy^ aad tis® riiiiul t^ aire 
tanl^t^ed tn tablo 0, i t i»lll INJ A&QU taat AtjMmJisca-ira rloo omi be 
:Ur»0©a 'jiif»©r tare® ^roii<^j • co-.r:^©, fiac OAIJ ^i^jo^Ojiu \i'i,^» s*«li, 
:Jat of ttiO graSna 2S are coora®! 4t «JPO f44© mia 31 ujre 3ii,3©rfla@« 
T l^'^ j '•*lvr?'s a f^eaoral ima o^ twn Qri-^imH r ice frusi wuiuij a« wiaay 
vartQtlc?9 la eslstimt)© at jrasoatf liuv© lioeii (idval^ t^^ ^d* 
r^Me to« 6i Jl«i§stfioatl«m of rlco graiijM as3o^rdi;ig to 
f(«K«A« l a 8Mi» 
! • e.Cl X 3,0 
a , «,o X 3.0 
9m A«0 X 3*0 
«• ft.O X 3*0 
S* 9«0 X 3 ,0 
6 , 3.9 X 3*0 
t , 3»9 X 3*0 
S, S,S X 3.0 
^» 3 .9 X 3 ,0 
2* f i a & gralu-^ 
(jlreaiJfctt aiK>V0 3 laia 
!*• ik*iit l o iba* 
29* 
3*J. 
3 1 . 
3 2 , 
3 3 . 
3 4 . 
3 3 . 
3 6 . 
3 t . 
O.J X 3*3 
d. i) X Jl»3 
o .a X 3.3 
3 .3 X 2*3 
3.S X a«3 
S.S X 2.3 
9«S X a.9 
9*d X 3.3 
9 .0 X 3,9 
3 , ua^,«rjti{ 
( j r t j a t i t i i i i 
if'U Urn l a 
Ta, 
n. 
7 3 , 
7 3 , 
7 4 , 
7 9 , 
7 9 , 
7 7 , 
99» 
9,9 X 
9»il X 
9 . a X 
S,U X 
9*a X 
3*a X 
9 ,a X 
9 ,a X 
4,11 X 
tail o r l0!!t8jl 
3.a 
a,<i 
;£,a 
3*0 
3 , 0 
i , a 
3 , 0 
3 , 0 
3 . ^ 
labl@ «> @ iiioutii*) 
6-: 
t . 2oar^© grains 
n*%,n* In mnm 
2, r i an g r a l a t 
#4J below i«70 iw«l« &•• v#^« in am* 
10» 3 . 1 X 3 .0 
1 1 . Q,3 a l . ^ 
14. 5.0 x 3 .0 
1 5 . 5.0 3t 3.0 
16. S.3 s 3.0 
I f . 3 .3 X 3.3 
19. 3 .0 K 3.0 
19. S.O X 3 , 0 
20. 5.0 X 3.0 
' : ! . 3,0 K 3.0 
22. 9,0 X ri.O 
33 . 9 ,0 X 3.0 
24, ?l,0 X %0 
t S . 3.0 X 3.0 
33 . 4.S X 3.0 
37 . 4.3 X 3.0 
a i . 4.S X 3.0 
rotttt 39 xf«kiA» 
(AV. MTMik 9 • § . > 
as . 3 . 0 X a.s 
30. s .o X a.(s 
40 . S.O X 3.8 
4 1 . 3 . 0 X 3.CI 
4 3 . 3 . 0 X a.S 
43 . 5.0 X 3.3 
44. 3 . 0 ^ 3.S 
4S« 3 .0 X 3.3 
4 3 . 3 .0 X 3.3 
47 . @,0 X a.O 
43 . 3 . 0 X 3.S 
49 . S.O X S.S 
3 0 . 0 . 0 X i2.IS 
5 1 . 3 . 0 X 2.3 
3 3 . 3 . 0 X 3.S 
33 . 3 . 0 X 3.S 
34 . 3 , 0 X 3.9 
9 3 , 3 , J X 2.3 
35 . S.O X 3.9 
3 7 . 3 .0 X 3.3 
S i . 3 , 0 X a,s 
3 l l , 3 .0 X 4i,3 
0 0 , 3 . 0 X 3.3 
3 1 , 3 . 0 X 3,8 
33, 4 .3 X 3.8 
63 . 4.5 X 3.3 
34 . 4 . 0 X 3.8 
33 . 4 . 0 X 3.8 
38 . 4 . 0 X 3.5 
87 . 4 . 0 X 3.3 
38 . 4 . 0 X 3.8 
89 . 4 . 0 X i . 3 
fo tA l 41 gimUm 
(Av. iNNNMliai 8 .8 
7 i . 
8 0 , 
i l . 
9«a. 
9 3 . 
t»4. 
9 3 . 
S 3 . 
8 7 , 
S3* 
SO, 
0 0 . 
0 1 . 
0 4 , 
» 9 . 
0 4 . 
0 3 . 
0 0 . 
9 7 . 
0 3 . 
9 0 . 
100. 
4,13 X 20J 
4 .3 X J.vl 
4 .3 X S.**^  
4 .0 X 2.0 
4 .3 X 3 .0 
4 . 0 X i . O 
4 . 0 X 3.0 
4 , 0 X <i,0 
4 , J X ^ , 0 
4 , 0 X fi,0 
4 . 0 X 3 .0 
4 , 0 X 3 ,0 
4 . 0 X 2 .0 
4 , 0 X 3 ,0 
4 , 0 X 3,a 
4 , 0 X 3 ,0 
4 , 0 X J , 0 
4 , 0 X 3,0 
4 , 0 X 3 ,0 
3,3 X 1,3 
3,0 X 1,3 
3 ,0 X 1,3 
f««« l 31 g r A i M 
(Av, iir»A«ik 1,0 
6 
liOUl 
on t'i«^ vontrol il^ I@ i^«ii!i tU^tr Uairaal 8 4 ^ VJ al^M9t O a t , mo 
^Wif^tt ft&ftmil t!»a ioult i >a o? too ojjljpyo^ 4ii ttlatf ^jrojeiit. »*ja4i oi" 
the enry»J8«'; i»&ow fcne oDnrattteri . ' t lo t ^ l s t l a ta» iii.<'U» K^'ig* Jtf)« 
aaAt«»flilc»t do ta t t s stita&lar to uorUaifiBi Uusjfi |it»@i ^ fra&i ^^itiad I tuid 
from ;»erlod I^ II «fi«i l i i » wil l ahow tti.xt tli9r« i s aa fiitiur»ao9 
«l)iita««T^r ia tlK» morptiolo.loal aau aa»tn:.iic:il »iiaraetorsi* 1 ao 
tH&mtare tad to l aen t i fy the barley tr^m iti' tmriud uf itraajlictieraf 
as 4lic«»raw, hullad ^liiriaua m l a a r a u« 
6fi 
4 tQ !>»S tisT!* anil i a braa^t^ f roo 3 to a ^a* 4uo dorsal (iitio of ttiet 
onrro^sos i s m isod t^hita tito v o a t m l sl i io ^toi^sesses a dooii furrow 
{«''l-4'-}. l U 5* l {» iK f«oo!stii.s f ro i i atovo taroa^to a aiuoo^lar i/aioro* 
^o-^'jo, tao cticote are sofioscliat f l a t , 4 1 too ocuyo.ises ure oKialosoa 
w i t t i i a a t f i tn eovor ta i v j t ou fioas aot rovoel ciiy s t r tGt laas at 
rt-i il,-«!9 tl?so '^or^mia* Hio p o j i t t m i of tsio ^si&ryo i s aa l l ;jktrlcoa oti 
thf* ' lomai «lf lo of tli© t r a l u (M.^* i4J)» 
^ i '•!'< >yt flio s o r l a l aoot iou j «i' tao caryo^^se^ nava aat riiv#«lea 
&af t n to re^ t i ng «mataiaieal foatarft^s l i ^ u ^uaai.mr^ aau t^ioricar^ itto* 
4iU0 to tiiio otiarrod stato of ttie asaterial, itm noact ^itoi) 'v^ ^^ v t i io r i i * 
fo r« t to « • • ttio s t ruoturo of oorioarp t ^ toiciai^ ^iools* #toro« i 
lifiiro ootto aoro«« ttiiJi i ra l lod, pBroaoHyttatoa^ c o l l i arroa^etl l a 
tongitn<f in«l row* {i-iig* t oa i * 
A eonoftrativo study or ti ia uaitaotMi ouitor ial frota Atraojifctiortt 
^mn tDoofi mnAm vdth tho oxtant oarvo«ittui!» oi: i r i t i o i u . aard^vm aad 
^•ooa« fho unfmoim alioiffi olo»o s i m i l a r i t y miia * r i t i o n a ^otltoat)* 
Contl i farai l to ^^ork iaaa tioati iKHae on t U i i gaaas frtim o i f format ^»oiat« 
6 : 
ftf view* «Jyt{i^en»Ucaltyt l^O^ot! ^m iao uu^dera at <slirorjo8»?»iSt 
tJin '^fipat i t i1lvi-!«<i itttu tlirGO s^rouj^ aoael^t iii,jloia (<3 » l)f 
fiQSi Pto flojrmol fii?i» gluatss attoo?sotl t*> i t a t iliw ©atar© s ia^e t t^^ 
s^-lsoet ty iiJiiiQtl m ^^'\mt^i\ .ta-jat*'. '^a tiio otficr bicmiii ^tieti {^laiws 
•aro l«>©3(»ly !iel,! mml t«io ::rsila'j oasao ol'f oa^ily* tii<3 a tua t iu oalltia 
l a -^ liisiQd f^oat.)» tj© mohl^ iu ^ r t t U e mii caj^^J out t*itu 
!5f>mol» itjo jit»:t0 of f raoturo o»f raf5!i4'i| iji*i* i^l<-*Q hja&a t ^ c i i t.^ a 
<3!inrnef©r far tfio o l a s^ i f i oa t i e a of '-.ilaoiitl wliaat'i, i .at5i;laic*» iaJ j f 
t.ittji«n!S, I JMi '«t©rvm» liii3|» ^Vtaa^ tm IVHKI for. H, i,j»« in 
ij» ty>(:^ r»f|.e.^ .ig^ ^ 'JIIJISM 01a, ^uStiu. aa«l ^ , tj.jj^ ^^ «^ oatt^ u*^  . 'r^u J^-^ KI in 
t»i« rftoHl» ftm&tnrtin n% %n& fo ln t mil rottt of tia© aegjQuut i» l a f t 
i t th tlie <}<tii£otet» ^^ S* ^J^ltn |« . , rae'tii; jjreaiid a t oay ^<iidt 
ottier than the .folfit* fu^roaa, a i^Oii^  aalKJJ wd^at^ ino rauaisi naes 
not frmtinrm mm raroly fo^int! ^^itti Hunial i >»jit^ jla.^ « l.iju)» 
rii« ttttknoTii ubmit from ^t i^iJ iHaora saot»s aa triMo at ^lnmo'i$ 
thnn^ i t eo«<}s mmer t^io i^ ro i^u of nalctKl «rli»at» in t£iia conaaotioii 
EieltmelE ti*l0f}| hsm poini^a out ttiat '*iti t£ia adi»OHitt of nojceti wtieatai 
(aret iaoototioAiii no 5tuim>« or iAtefnodds aro latinaiiily tfuuad bmt 
tH» Icemels of a l l the tetmiilolif i?li#ati« aru ailtta<Jer mm tit«i«(« of 
li«Xf>lof<l «ip«Qios are »i|tiAt an^i roua<it, i l i s (Mitii^ iiiie) to lilttoritaioattt 
6f. 
i^nttism (ISIQ'M asj *'sfiaat isaii t^ouad'** Ifc w i l l t l ierefor® la^ dmuM 
C iGblo -Jo. ? ) . 
**^  -«>• tte'^tt'gfam Cb»J en, i ' t ia l l* ( i3C&?y» tJ34f »istii"a| t^3i»| .ujliiaMM;» 
*5|f r e fe r l i i ; to i&bla *« , 3t i t . * i l l &o jioea fehwt ±m vutfti.ajrja 
i s i l t - f i t ly Ion « r tiiii4i ^ , o<if?;iitct,a5.i atui ^ , yi^ t^<j,4i»r»ca<iouy> « artstiur-* 
t»jt i l ia l lm? i a Jj, ®:»haero«occm8. iaiKia-j-, t i l l tliiise «a.ir»et<ir» l a l o 
i ionntanrat lon m i . Uira cliariu»i«rii t i f tu$» «tri;aajiyt<^ra nrtiQaty alraauy 
rer ior tsd t ^ r«ut!i ( i J t J ) ^ i t w i l l m.* seou ilmt; tH^ ua^mHvii oalou^s 
ii9«ast#iiry fi«»r«« In erel iaealo^laal Etat^srinl »^ ot%i^ »Ql6mt flnOa «&ll 
tfio aori>fciolo i o o l ct tur^t tora tnmt am a^od uy iiit) '^jrste«allo 
botanists* l a tm&tf ex.mri'mcetl sijr.4t9Mtttlo iKifaalsi» f l n i t i t 
ra tnor iS l f f l oa t t to o l ssa l f y arotifiQolo^lcal tie^KMitB* i'&ls Is Mijr 
U<«»l&aokt tho world au thor i t y on aroiiaoolOf^lool ooroal^i liad to 
devotop Ula own imtitioti oi ole^^it^ini^ tna i i iator ia l iie bonalod* 
GC, 
T finre tixmtii his ia&ifir»f! frailfitt £0v ^ ei&Hai£iGatiim tma harm-
efv-ips ta t!!*3 Qnnotujtioii thttt xtrua^imara laatmcial It* mast ^st&mbty 
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tt»i.isiy .to-ifct. «o* -i»<l»i*.il)« 
cav®K34l fit!> tr^ia aiiii staoatli «©ecl uaat If i:^. t J 4 ; . ku^y vmT *«*«»«* 
4 -St to 4 .3 asi in Ion :t3i v.n-i froj; a,S eist to 3 sa^  to arutdta* una 
of ffie nmiQ etiat* ui© fiil«ss 1?; ©lli,>Uoal iu vaa J,S IMK, .ijrraaa«i«a 
fty ti ra ised lidr.Tfir nMoli .mr t l a l l y oav-r^ i t (i i^* 1^5/« iit 
nm eroi^ -motinm o i t u j s©*»«i coat r<^v«iil JX tliia and sjoiae-
wliat ro%».%H oiitlfila, iktlOi* t t e eu t io t^ t l i e s «J. U8ii.io ai ii&iiaadm 
or 8KMiroSGler#i'4si orrangod l a a QOtttoacir tem^iimu *)a&s8 «s9ll» 
»r9 iiarrim noar tlM> fjntlole tiat iKalduii; toi^ardei iit& ii>m,'r }fait 
fsflasuremiiit of 80 oelleif ommu to i 8 /»• T^tte Uimr^gtaau ooll;^ 
ftr« ao t ittdlvldttatly i l ^ t l n o t , iHoy ars for tli«i exist p a r t , oruititMid, 
llui to soMe •eol tons i t l» i>o»sit>l9 to looato tt%& n i r oikvitiot* tHat 
1 / 
-13 lip*? nlrc^n > ue^a :*oiiit3U out l a taa c^sso of .^t^tier CMKI huUiyrua 
f a i j t l y /a:illla»aaooat) C«<*onioi', t031t '««&!# ti>S«*>« -'•O'^ i ^aowoiiiiry 
an-l :iiit5t Ct'*^ '7<*) '^ i^ 'V-* GlQS^lftyi l tiio indlaa .•iit.«o>-t a l l o l i iMcl i 
tab lo caiil t t io toy, '^vea i « t l i o i f j i \KJr, tua unlma^a ^.u4:ic I'rata 
fn<i».g'^ f> !*, .ftit itQi^ a etiji-tnairig ba® do!itat« o t t t lo lo cmii aao^ oat lie 
omf^i^ldre^ f?tri'.ior« tieeaafe tue onlcaomi cloes uat alius oay »rtcx% 
str t tet t i ra* «>f tfie retJialala,'.:, tHree sp©oi@8» t BiaaoolM^ jattii^o sJiow» 
r m r t i f t l t F eonmrmtl hilvm wttn Homi^itmt ooasplouaaiiiy raiaoti w rder * 
whl la £• ftff?f|||imitfff ^ ' J ! • ,M,r fM » a ^ e«»«»*Jl0t0ly covortd U l l im . 
r f i l« w i l l la( f loat« eimt itie a a i t r i i a frost 4trat]iJiiilMir» mmtiu 
i ireateist a r f i c i i U » « %e» £« mnn|f,o. l t i t» i a jrurincir ooaiiiriwia t«y ine 
ttmt thAt it i« ett t iolw of £ • JSMiM ^^ roa^iiy nUilt} X« accta i t l fo l i t ta 
<^^ £,• flffUf^tto iM^v* i>a{)llla« l l l i « ootsrcwtiini im i t * tttt is, ttio 
4 t ra i i j i l i l u i ra pulaa iMiloii^a ^ SJSmMkm, mmna, «*• 
7-: 
c 
il 
*M? 
A - Z "I',' M' ( t t . 
i t ~ ty 
& t l> * 9 • • • I l -^l* 
• • • V ) t 
r -" J r 'U 
1,1 • • M- "j^ ri » ' 1 * ' ^ i • H : K « r a • <>' r.r . i - c ' . i '.. .^^ 
f*'^^' i . , i ' . « . f U , I t ' s . •'!'.' - r - u j .;-?=.•,U J* ui\-jj-i > i-. i-i 
' i . I ^H' . 
n 'nr lu r t V « ! ' * > • . ' l y • . G i i ' ' * » ' i V •>!•" ' < . « ' i . » ' 
*i :>% .-^'o.i £ru. i r . -*a ; 1'* 1.'"' i* l ^ : ! i u I 4"*;ij ui.>, 
• a l l . iJ i i : ";o a.> t^ tit 'j Ji;«'rt'Jt i i jy t* i l i i , « i.»fc ; i \ , 
!> > ?n '."(' *l? M t>!.' rn f - «. .-ill . o" 'i,'*'o.*3ii ^ viJ«ia uvo l« i*^ *^ • iu 
n i ' - f O ' M ^ ^ '1 • 3 ! ' . J, M ^ t X . . / - " . . I ».. * o > 1}. }»..», ; i ' . , . 1*1, 
f i | 3i-"«rl^ ' ' , y^f ' ; i o r :\\ i :,» .ui 41 Ul *.es.'V.C4,j t l a r c 1.^  u 
tii-iei* :>.)t'io<; i , f, ! i ' -M-: I ' rua i.lr*L^iM laar-* -%.ll. uii'..*" tu^ '^>H^>» i , 
t*-!" r . ' 'irl . 4 ! i ..*' V ' / i i : . ! trtij ' .r. *." I.»:'t4 i'; t > . i iU if _l l t sj 
7(. 
iijfii •! iiirrr-1- r- | i i" '—^—""^ -^ "~ U\ "-^ 
^^^R": -n l lo i l Ir-Jc .--jot , riiu i ru jLc i ' . ^ .;r«i c l i , - jut i i i t i s i ' i a l t c 
s »0tlars» - ' f t y '.iu;i'' tra^-'ti;;i6U :v:vo i."© lu-.^ia ijit t i c rat i.«i, 
I'taf. To.. va\~i ii' latsj u-u-i ! trtic-i-^ic,. ard tvit^^-ufeitilly ilatt»;}fi*.'(., 
fHfj trn«l»ul'<:-' u.»v l a f g e norWwru i t i l s ass ta„»ir rr.i.-irsi v»ull.-j, 
t i iffu^a C'"*'^ * n ? ' , Sii.'ir '*'«-.-itsiico »J * - i .i «uu"i iJ<njS'Ar a-'U xu 
no^in can •! ar-- iS'-ij'.it, 
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1^ I'll ;i ; V. . ' U y i ; .*i,i: j t a I J v e i l < i v, -J msllj.^' J.i U - A ^ U ; 
c!.i'' . a l l . . iV r ^ y - i i'^ ni.^/,.iu a<.<.vo ;J sooi j v o r t i e u i vtUla i^ i .,# H i # » 
J t o 1 ' ^ r ti*r;e.. J 1 . \ 
ifjo l i i o r t ' j J t Pintunic- i l f ua tu ros eta, anyewco of r o ^ i a 
n r a r l T , r.\»'tMos )i' )'4i4'*i40 vor t i^ . - l Jur.'tiCiSj/ -'s-i a; cut^ uu,s . v l l d 
•)': vn/ juroncay-.t nn , cti tra'i rn", c r n , 5 - t l . * l . . i f j , tayro i.. JIJ 
i'l %rp"i'i>r -, T'ml.'tor'? j.t ^ l i l i i c a r j j i , t g ^UJ JUI H^, t -.'i ^ t j i l l i « , 
f r«o-3'»l IS l.s . t rmi j i*s;i'f f- .int. : r i ' * l , .iu , t : *t 1 ^ i a ^ j u,> i. A rm-u-
f'l,.-, -mrwapiivwi R a i l , . T ' •.u<t)y tju = i4t*';« t^  > t i - iu&u t#vjtei1 ^. u.-^ r .aa 
s »•"•«! "»<ti^ ?nl " rnvt ' i r l U ' ^ , ^'i^irji-* Ki^ m.nr ).>.;<.» ,»a -j.i ot* w.» t'i i* 
T^337 
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thG v s r t t c a l larcrtc'ifaa c e l l s ate flfl'tiso miC zonate i n ta«! 
totmer an.* thf tmi^eu i Ja l wa l l s of t raouutu« uro f r ca froui ^urOered 
' i l tH , </*hllo in t!to l a t t e r , i*ij v« r i4ca l iiareotsuyiUi- ij* ol^aya dii.Jfjiiie 
on ) tha tr««oiiGldg !ii7Vo c l e a r miu l i l s U a c t OordertfU ,(lfc« uii t a u i r 
tan^critir^l i^alln ( n i l l i rs , t 3 4 » ) , i t %-ill fiUeraJTore t>e s e e a , 
t l int ' i t raa j l fshora cutjilfor t?otetiO'j insut r.ltii ^^u.^ycsauj tiiuibor aau 
15 triorsfr>ro >lc.0o<) aa*'or c:i© ^enaa la >r99:ni-t ttad prolKi&ly 
( l i i > t e c i s t o r e d \ re l iaGolo^lcal >J»« -^^'4 
a t f l r t n l t i sia^ll ji.-ao or c i iarrau .,O\H, I id^^ in lijAi^ta, 
4 ,5 .1R(;» irt yrtja ' t i i mji. d,& tsn» in latui&aMHn, 
tUa fe\f c r o s i -eobinaiH af t^ils ^ood feaat A aavo oe«a a« l« 
(io o b t a i n , do n o t ishaw a l l tuo aece9s^.ry s t r u c t u r e t o r 11^ iU^at i . -
f l o a t l o n ( J ' l g s , t 2 J * 124K 1 fmv© tberufDro, j^afe to^o iuar f i o u 
i l i f f o ron t 3octliu«« unat i coulo >io« siaa jE-ac^ui»traotea a vi^,** o l 
tU?? o r o i ^ sootivia i " i . « 135i« i tero, fch*? uttoiit li<.,Jortiuit :»ttuc' iare 
hnn been the tr»^s<>ace <»i ^rtiwtii uiutits iiuo to ttUotc tvallad tiUrttH 
III th« l a t e i*oo<!, Jii.;nl«}st o ia to two .»oriti,ty row a i ^arctichyiaa 
(<^ift»« 123 ^ 134) . ittifstt •jareacnytaa o o l l ^ tuyiu t i io i r cM'ttraoturiaitxo 
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9hiii}e« ihey are wl<l©»t ratiiwlly, ihase ohtiraouitH have baeti 
ttsod by iPiawAnnry (13'iS> i« a ls dafcar.ijlnatioii »* idi fcial itareaeUjriaci 
^h.yvi the ^eaoral riistriiifaiiuu of ^lareaonyrua c e l l s i b , tiiafc 
t,?ioso i t i i t . inls ocoojlonnlly cover u,> very ofirly ve;)Si3li> aati fona 
a eopt of -jlotu.Q of a oirve of natural a is t r i fxi t imi oi' aay or^atiio 
racteriGl» In a*l<31fcloa to abovo, tho tmroacityiaa oo l l s a re para-
tracDioal ond 000,1aionaiIy forw veaicontr io feo riliir«r»ii Bfcntcturu 
(ri5f» 123). i'hero ara «lno o few sotatraaftatil i;ift'ua0 .lareaci^ya 
( r i ' ^ , IS*?), fiio rciys aro uaiaorlQto nnu tiitito oloat? toiefiiiar 
{i^l'in^ 1^6 <^  133)* iy ioagoAtial uuoiioa l@av«>B /aucia to ae^irodf 
t>at ©no tlilag la e loar tna t raya aro uaiaor ia to* *iius^j» «y 
i!iot03ra:5li (»'li> 13SJ does not o loer ly QUo.t tiio tuy ikai^ixt aticJ 
tile nusbsry of oo l l s in i.ti«»^ > but ay ticctloas un^er ui,>.u ,»ai»ii3P 
11 '^t ylcroaco'fo, ^hou ta l^ s*tractjr© clt^arly* t^ 'ruta tulai, 1 aav« 
beofi able to find out that tn«i rays aro haoo^t iit»o»i»i, vuryiai^ froia 
00 /I to 863 ;« (Av, a31 ;i) aiid 3 to 1S> c e l l s In hei^Ut* 
fHe oQatmslcal 9truot«tr« .%iv&n above loada ta& to ^anua 
T'^rr-innlte oj* iJniar)r»t»coa©, viaon* the i 'orniaalled, i t f l t a iieat 
« i i . . X» ttKwentofto «, and A, 
8: 
( iv l i l lstory i»optt, i^o, '»'*''^ 
iotaay i>eptfc* No« « , '» , t \ (h) , 
;4fttert.ftl.i A place of charrod ttroo.! li) ciia, ia t<dngt^» 4 lam* 
in ^r«jail£fi and 3 ma, ici iSiic^aes^t 
1Hcro80oi>tc> »tt&t;onMft The Uttfenoim %400i! sosatil^ io uif'fase 
;>orotin» r.hotftng no d i» t lno t grotytti rin_, lo ta© seoiiua* ititi 
vos«iol8 ero roun;i» HoHfccry as t?cll :'3 in oblttjue ^roa la of J 
fo :J or uoro (t'lgw* l'T'> *i 131A), *iioy v<«ry li* tunguiitiel iila»3tjtBr 
f ro,T 33/1 to 103 p, 
The par«rnohy#a la paratraciioal» £'«rai»i^ 2->3 layir^ti ijhoaiii 
round tho f^aijoly and ve^isol grua^ia (f'i ,«., ITJ ,* 1J1«K in® 
f i b r e s ar3 t i-aally roan* , aocosiotiull / tt«ii.alai iu aro^a sao t lua , 
arr«n!%e<l I r regular ly* 
Hi© rays aro oonst>lcttou*ily bro^ij to vory oroad t>i'Oial'iuiift 
to tho «»ye, «fttloly s iacea (i^lgs, l3iB » 133/ . iiksy vary I'roiu 
315 jui io 1344/1 ( \v . 9a9 / i ) and lUO - 103 oe l la in tiei^gltti l a u ^ 
to asOyU (AV, 212 JA} and 10 to 19 c e l l s (iiv. 16 o e l t s / l a wiatli. 
there t» «t l l t U e tendency for r l p t l o ijurlcs trhioh are wiUtt apar t . 
The f n t l r e end vl^w of the ^ood i s unlt^ae iu a ^ay ihat 
very few north ln<llan woods show any s i^ l lm^l ty to i t oxoeiit 
8 f /w 
Taaar t t u r t t c a l a t a Vaht* ot faitilly I'aaarioaooae, juiofciier timimtf 
which i« Intits^onous to souib and j,ie.iin»ular l a a i a t aaowa »uii«» 
r@»e<3blancQ to tua uaicnowa wood trtm ^tra^ikikora* itiis tlsabar 
*" ^i Ian thus yTegl»a roxfe. of tfimtly .^iisarulmeei^, A coajjartitive 
sttidy of tiotu tliieae timbers ( iab lo tO> reveaia tuat tua uutimat^ ii 
wood from Atraajlfehora i s raaar l^ a r t i o a l a t a Vtiai. 
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i(\) »Qattl« of ail lr»itn ^Qt^iaet 
fit ISAitfiu of '*oi%ooo'jyl;,-d3:i ta '•mloii tuo octitral ^,oriiuii i j a a i i u 
( " 1 - , 1*^0)• s-^ ru'5 t:ii& I t v/oalu ap, 4'«r t«iiit i t Is a part i tm xtt 
!m'i?»o« '?t3f?t .•:^ i3t -irod *.t)ly -lele iia4alKio 1 ».ytfi|r«Qfe'l iiytit^ i t^  tf.i,<:> iu» 
8 
C' t I C U -> ^ I u m 
It in tmlievel taai. Uarliii* jirtititstoric tlu^ tto eatir-j 
ai»ftl» ItnUn «ti» cov-red mitn forijat, riia oult lveicd 1«M1U, ttta 
to^ a^ ^ aa! ISie oitlf*8 Umt loe fintt ai>'?5» (R-tinr nat tuen i» eslataaCi, 
c a l l , 4?aa(i»rl4i , va.4«U>ija(U, «Us>y llw^a uaaor fc&d t>.(«fi s««> aaa 
Qtefad f-^ ir aliart duratiya ftHero foo'i fay e^tor viara iti atjuau^ t^utis. 
/ tl 4-* U.H8'* '.litsit fc'tuy 9tarti;*ii I'oac' ijratiaotiwd,^ t'ar (^ .a-if taa> 
in Ji yautf la as-iar to r««u tti^ «»ra,iji tli«y a:ia ^t^ntod, rur 
^^ttltfvatiait jf eroj tm> ttiin^« Htm oi«s@fttx^l| n fortiltt «oli iuisi 
«>ifflol«flt rninuTMll* 1I9 Ifl'i* tMportatit ror s«ttlur«> i»v (iia avull* 
•titllty^ of <Miti>r unmrtny for drinkinfi purpoMa, 
4^ K}<>*3r««r old «0ttl««0tit of ilrttojikiier* f n U i l l s «t l tn« 
reqttir9Ment9« rt}« %A1IO«<II« a {»«r«niiial rlv^r, i s Jia«!t aatxl daar* 
rft(i 90ll | 4 verj f er t l l« t «a<l ••«« iodajr proatte«i» two i^ aud ora,ji« 
tn A f«ar« flus amittAt rftlnfatl It aWtit 900 ««, wHioii 1» nufri* 
i9l«iit to iMla or«'i<<i. Tile oarly f«ttl«r*« 4»lioio« ot tliia jiloeo 
oun, ttieraforo, b« ufirHiri»t»o^» fli« aiiMiMr iMat «ii4 tke ^troii^ 
hnt «ritt<i "lo«* t« itHleti itio t)t«e« i« ««ir suty^sot^d dtsfitt not liair« 
8f. 
l»o«n »o HQwerft becafsi^o o f t'a& sa te r i i i & e f f e c t «if t va i i o ru ta re by 
th0 ^x ton i i i i ro f o r e s t a l l aruuna i t * 
C l t ) m® s t t ^ t 
I t ; t9 «0 t o f ton taf»t a stfco o i ' t i ro teao l o j i c a i c}j£caif(ittioa 
rcvaal*s s e t t t e n o n t d o l i r ' j ao io . - ^co l l y l a s t i u ; ' , 33iiJi yt;i»ra» j j t taafc 
I s isfiat »r, -:«U» Uaar, t^io ©souvator of jSfaitJI&J»3ra aas fottad o a t , 
;i*',ii3 o f s o t t l Q d I t fa on this monn') Uavo baua rooord®ii fCrom ti^'^Kij^} 
f5,a, to ISU'^ \ , - , f'rom ona 3 to t c to i i®, ao rouov^ro i i raisalna o f 
•aost Sia&ttatt«t i f r o i t ^,;Jv>JO to 3{>v/ *i«i*, ia« , 4 a n t jaatertv^lJ t a a t 
&C «o l lnot8d l f r a ^ asrt j f co - i v t i t s i t o tUo aub joo t o f tij© ^ir^jseat 
i a v c ^ t t g n t i o j i . ihiB i a te r cL i t i a t ; s i t © lias tsiros® or>a^ifi«r44ijile 
l i h i on t l io Tfif o f t lCe **£ tlnoao ^r^ojl^t ^Sftioovar t l iay iai.„ ' i t n*ir© 
bmm^ P\o orci ia o f core f t ls and ^jalses t»i*st i?tuy jj^row f a r ia^d »r# 
<n-or«, i»'"! '•S'O n l io ar?* t^ia tlat^sr^ii, tiiwy u««il f o r <lay*to-Hlay 
r *o t lT t t to»» AalKKil roignlf ts, .Jot-slierilaSf stona j i» |ooi3 -mt'i i o o l i i 
alailw fro*a d i f f o r e a t j o t . ^ ^ 4 lv« alcKi.^t ti oom^Jiteto fciAstory o f trte 
«i«)e n f i i^ tur«i t resoaroe'^ thaao ,)0O.)|3 laade a t t n a t t i t se , f l i« 
f i l a i i t £9at«riat!t ltfitteri<^0 o o i t t i e l r '^ iv^tf tcaacse « t l l oow ti^ t i ea l t 
w i t t i b«ro< TdbU 11 ) , 
( t in ctsaala* 
(«> t i t ,c,y ' , i Froia ts i is j5«il»<} t«o o<s»re»ls Uttve t>a«a 
reoov t t rod , ttryatw laatiirtt u . i*^'*ijs« i -A4 i Aa f r o a ta« lK»ttaai l a y a r t 
8 : 
tUHt above t\m na tura l so i l* >oiiio y&am tmo«k r icd roaaia^ in 
tnrgo giuantity trera r<a^'9rt&& from .»ii£ttiiiG/rir» isUicU dialed C«iXJii<» 
4.11 .)«u. (;&ii«cttiury t» uiio^lii t332i>, < eoently ila:tf}u-<4ittreiti@l> 
nan fotmtt «'it r tco fra® lavdatoti oa tao twnii of ta« .'vnrlmdn* lae 
anif^rtr to t»o Via nldoat rettcil!)}^ of oa lUva ted rloo i a iOKiiu ij:o Tar* 
rii0 onitlQtilt!^ of r i ce e u i t l v a t i o a aas t)u«)a aisottssad l a U^tail ia a 
I'-'dent pA^©r by Hath u .'Arautiat %I974K iUat pcipor tiay pl^aao l>y 
roferred trt for turtl ier»4aforaatloa, 
,*rGsmiCo of ?^iir'df(^ aga vutgare ti, ('-'i.?9« 2;i»3T|, ui^^rom euid 
Htiltody Q t t t t t o at)ovo tliQ layer ia tTiitoa ric@ aasi boan f^aadf i s 
ufOi^ fc tsitorQ3t!ic> This t3 t ' o f i r s t t iua t a a t barley iiaa 600a 
fii^ind :^ o fer n-^ ^y fry.j »olieaiJ a»iJ«ro -JI *;ara:»,m wlil«ii ar<a Doli^veu 
to !«5 tiia tJlaceti i:rl53rs fearlay «fa3 uul t lva toa ttrd% in ino ia 
( ' a r^ ' i a l l , 10^1j Vst9, 104*»5# 3<*rley r^jisnla.- fo».ui in n«K|a»taatt, 
! ttiiaii mi.' Mja ra t , near *il>«\it tjit? aouo ag©, liftv« tieeii assooiatodi 
wiifj tne oaltur«> of iriiJaa Vsllcy (^Itibnit* i i t t r«» l'J63|« .^ iraoj i* 
Itnora of '^•C,iU i>erl«J ^uo-^^ no a r t i f a e t s t«d ioa t i f^  i t s coatnat 
r,'i th thm loduH Valley oivi t lssat iun, Froi^ »"upro aau how tha iaaaoi* 
tnnia of ^treafttcbora o!>titln®fi sot^ia of liartay oa« nut to« aafrpiniaod 
« t f^raaaot, Kurtuer Uat*; mu'^t. i>.i -lotain**'! froa otiisr &attlti»i»«mta 
of thl« pariod to fcraoo tho d i f fmiHi at barluy oa l t i va t i oa in tna 
r.rti?» Vail ay. 
8.^  r 
(b) It a it$ iti th is (larlod l>otii r i co eii4 imrl«>y^  
Cri.g»« S6«3S) htPiVe tHc»n used txir tit@ a e t t l a r s * la, thfs ..•U«i', 
•lert'^a rl«?« auifl iN^rley Jirve ixjeu faaad in saiooea'*ivo l ^ u r s * ifeit 
harm ^ t h tfie e^ res l i ««r0 foiiaa tog^tiior l a ttio ateusc layor» i'iilii 
faa t tKOtsU! load on& tn iiilais tiiai bf i a i s ptiiritidf tiio stettiurss 
t?€ro w©ll aesi.tatntod ultis fell© teoiiaii^ae wf j^ro^ia^ tlieac two 
etrreala csiil osofli to star© tlioo in tiio aoxaa t^lfifie* 
(c) J*»C*'» , , t .;ore a© t'lnfi rioe» Imrtey adt. v';^oat t a 
<li?f<?r&rit l ayers to tuo or<)oi' itveii h-^re, itttro'Motiot) yi* ?*aoat 
''•irta-; •'•^ <» .« porlaa i«3 tatere?iti«L» vntilu i t K- feSiut tuix i ia r t i* 
e u l u r ooroal ^aicti os-eti^ aoro viator tae*! toarl^y ao3», wa^ a i i i t ro* 
<!'iooi} l a t a r riioo f^ io InfiiaMt aits oestorodi to noju ex ten t , the 
lioefiainan ©f I r r igs t ia ;* cro.» iilants^ «io,';air©r, tsils i s «aly a 
9**f*fia'jfcioti» 
(fij *4«H««\» '.tirlQ , IJiis per4£>a» tiia laiitiuitaiita of 
' . ' . « 
• " • '*a!y diff^raacQ i s ia tfi^ tioanUty of remii;ij» tliat -»aa 
fo»inr», «>nrin^ Jj*a«i*, tha reaain^ ar® tiucli li&t-^ &r In tjaaa^ity* 
h(teH«r ttii» |nrflo«teai «io n i^ii«i(«aQe or foo^, isi d i c r i a u l t to say, 
^1*") £Si£l£* F'roa >i«u,i*« p«rioa two puiaos tmtra boon racort^dt 
( r i g , 44) . The forMr tn •xUnnively euttlvate<i iurua^h'^ut iii«ll«» 
while till) l a t t e r ia to aoma ax tan t e«Ht fined ta ttia aaatara ^ar t 
sr 
of the eoiiiitiT* utcgr a r in t t t iaa cof.t;aoaly kMomu aa i»riMi, "Is 
09fi^ttt»rai9 to i^ i^ro o r ig laa tad l a l>^@ t roe t tjfist^ tot^etfn wsuoa»u«i 
atift tiingial0>*n.'^ « wli«nQo i t ties 2»;iroa<i la to ddutlierii ^uro^iei t 'or»ia 
'»y!*t and la^lia"* (jiaoJiroo •* Arlfi ls^Ti>)t ;i4>lDcu}ic i l^dSi my* 
rofjortefl %t» i»ro«5<jj3co e'>.,>iii tlia ©arly dteposlts of • alosjtiao «» 
IrnQ ^inrla"^ bronao ontl t roa age. *» (tato« itw use ia iiidla fcoa^s 
ftac*^ t o oaly t f ls tor leal |>orlotl fro«i Jftntlciill, -iaii&iraiMltra i*4aimii» 
iii><jciirs to b© tiio oli^o^t reoordi of i t s as© in inula* 
A3 r®gwt<iB urXiXp^^- JSMSLli&i ^* ^^^ beau r*«,»art©dl fro^ 
-iavtotall lf» •!ijfi!iya ,'ifa«l©ali, (^itaiMi-'ilttr©, 1.161 K ii»a a^a I s 
u»lSO-J-tO'Kl i5,U, '4&if^ vsQ tiov© i t froa 4itraiiJi!iSi«»^a «raiiou IMSS iwjwa 
Entail a,3ijik3-.t3acj J},a* iUlQ :ml3o {lan be&n in ottl t i va t i an in 
«ncl<*rat tl®o tnrougtiwit .ismgaryi .^aitzorloaUt i t a l y , lanciiy^ --^yi^t, 
«'%l5»»tin© a«t} Iraq Crois 'Jcolltlile to Iron age ( ialteels, Is^dHK 
•^ »??i« Rutlitiriti€rfi b^liev^ tliat fro© 'Jiiuca.3-.i;a i t ts^raaa ta tswiay 
ffottntrlet in .-'irnm «itj» Aaia an « 9@otj iA««^ i'«><» <s«iil '^riiTt 19Ttii, 
Ho pnln^en hwfat liettn fnaad la >i» ^ iU end '-•»• >• ^}erla>i»« 
l>at agnitt w'e flo<l a ptilao aaffl^lfr, t'ha^t^oiiii* mmno I*, t ^ i i . i*J4i 
i a M«D*I** pa r lo r , UaaMroial ly i t i s ttaa%tt m u'r^ or Ui&aic j^raa* 
u}itsorittas litcft Da Caadolia (isMt^) ana Vavilov U^^^J aro of Urn 
opinion tha t i t originatatf l a l a a i a . r.van aow i t»» a u l t i v a t i a o 
i» oonfinaa ta aa t f l a a i a , m aro a t i l l in 4»ettama as to i t*« 
Plftoa of o r i | i a a l oal ttvatliMi* 
9 
9f • ! • « »t mxtriUmtf, i t i» an «t{i«ll«iit fo«4 «it4 ttu^iilie* ir«i«t»M« 
pr'^ttttO t » «ttp «Ad • l t » «ll« •»|lll«i«ltjP t« t k M * «IM> UTtt V«A«tftllWMI* 
llintorr of i t *s «ftrlr «»• wi l l b* iat^rttttliis iMi«iuii»« it^onljf giv«« 
aft fo«d 601 i t al»o iai>r«iir«t imr oaliivatt<t tmai aitli ttitr4ii««a* 
I t a i t i tliorafora INI aaaa tb^it i>at*a« tutf play^ti aa iajportaat 
tar t ia aar liaaltli aad Hoalta of uur laa<t* 
<ir) taaaat 
raitr ap^oiaa af tiakava iiava horn* raoairata^l frMi 0,U«P« 
pariad C t^fi»» 86«lii)« Alt ara aaall piaeaa aaa ia otMrma atata* 
file aaat iatarattiaf a«aa$ tlHiaa« ara i>%999m af i t l i lH £!ilSlllftM 
^argaat vaad C^lst* 99«4i}« ftim traa alkioli irraaaaa* tlila tlalMr« 
aaa $rmw9 aa tao iiaalajra* at aa alaipati<m at 9tH} ta JMICK> a* faa 
^• • t taa i i t r t i t te r i« kaoaa ta a« feaaa a^taaaa taa alavatioa af 
•4d aaa 1909 a* (iiaiaada aiid^ateiit i»9a)« fan aaayloa at alMtfv. 
aaat faaaa at Atraajikaara aava aiM>«a fal»« graatfc riaga ^t a tjfj^ a 
that ara a«aaltr aatiaa9 ia ttoa traaa titat grtm aa H M aatar 
niaalajraa. .^^  f^ raa t a i * . aa ara la9 ta 
tkiak MMit £^ raataraaii faaaa at Atraajilca«ra aaa* traa taa fa>ot 
a t t l * •( tiM Hiaatar** tm4 aat traa a aigaar atavatiaa. taa 
aifftaaaa 9ataaaa AtraaJiklMra aaa faat aitta af Marta i9 aitaaat 
990 • 409 la* Haw tlM faaatiaa mrt»%»9 aaa taia ti»a»r aaitt ta 
Atraaltfeikar* ••m 9999 raata aaaa* fikm* paaaiattitiaa aaa aa 
91 
tram the foot b i l l s ana broti^Ht tt t is tieibar i^itu ttioie* tins aoeoad 
^ns^ i t i l l t ty woulil ai^ r^ os^ r to t»0 tnut t'la s o t U o r ^ htia Qosm ooatttots 
wltH tfi0 -neopte Hiring a t tlio foot m i l s and mkjiit tiava odtaia@«i 
tno ttab&r tt^m tliont* ilio tHird poHtiibtiity its tfiat tiuae '<maiiorini^ 
oraftsi^niiy trho ara loaoiin to h&fti OHlstoii a t ti'iat %im@^ ml^^tit havo 
ftron^jtot <!o^ a ttio tlraibor fro® ti*0 l i i t l s to VUQ idaiaa of uaii^^a 
Jint of tiio rojgnlalng t&rea tlai&ars two a«^ s t i l l ^ a ^ i a ^ 
a t 4tran|iltiEiora or very aoar i t , iiiose ®r© / » e ^ | ^ n l i o t i o a t « , ^ l « , 
ica?y3l (J"l?si* Q4>«^ ®> nnfi ;'mil>erglft Biao?> ijoa;l}», •issoo ir'la,?*. oa • 
73U i'fto efiird i(i .raorcfa gotMate <.mirta>« -»al i ' - i js* T4 • Ta) 
TjlJlofj aoT Couo qot ^row n&nr .its^mjtMi&tn^ liat tj^ ro i^* a t a ui»t«it©o 
of @bo*it 3f>J* Ktst% I t i s ^iiit© .loasiolo tbafc -ol foratit WGJ in 
Qietat®no0 nour fttimit AtratjJticitiora 4 i ^ yeiiuni &ack sxit ft«« iKiofl 
flostroyof^ ijy oarly s e t i l o r s fur prt3j>arirt^ Imni for o u t t i v a t i o a oi 
oroa Plants* siow®v<$ry a l l tlii^ tiirae titiioora aro ao-^ i well itiiova 
In eoitniorco anil used for vniious coBatruet laaal piirt>o^es£ iUHowd^ry 
and {itio«li« ii>5%})« 
Tfio tronottas taa4o ii;^  nroltoQOlo^ist Havo sftowti tao ri« di M, 
!)orlod rat t ier short* Ho«nsv«rt tiie sio^ltA tloitwir froa tiiiM period 
i s i a t e r e a t l a g . I t 1:% ffeiftoaa inrmiilia i*ian« f, • Ui& toalt aooit 
of ooaneree {Fi|i»« H9 «- 9 4 / . I'Ha ^r«saeftt ai«itirlbuli«j«i of teak 
forente utoowit ttiat the dietaooe between i t rau j i^aara to teak foreet 
of tde eeuth, eould not be leae tftaa 173 Hm^ ( i rou^ , 10^1)* iHia 
9 A, 
tuet mmnlA l«)at1 on® to tblalc tua t t-.HM u^tiiurB in ttiis ticm^ao 
?Hlt@}* h^A oootaet witli pooiaautar ia<ji4i* l»Gl<l®iitally| tan 
%si»ootatioQ of llatofi na l ued <are » i t ^ feUa tsaic »oua o£ soutli 
ml tint ft«lii t!i@ pottorjr esp&rt to dotera»iue tu« orlj^lti «ii»a dlffu* 
0loa of aiaois on ft U01I u©r«»# 
?r08RiiO© tif . .Inag ro^lwrM^i aaoo agaia aurlug t"***.*., 
I>8rto<l oay li® ?!ao to tim coatiMtiumi USSQ oi t i l ls w«n»a froiii w«sadiO 
to 600 B.Q* Ijy s e t t l o r s a t Urmijiieiittra* 
In t h i s ooatesrt, ttt<> wood r&smia^j trmk i^d it»4i«P» ^eriotl 
i 3 Iiit0ro8tl«i|» ?''Arf«tlyt tiio sotfilora a t "^ traiMi^ **©***^  u^»«* tt^*'* 
acQtilrod Q wltl©r kaowlecigo of a m tluS»©r-j» s t a r t i a ^ froai toto 
lO'.'VQr t i l t tg ^.r?i!!ticslly s»4ii4 tssto tii^^fier Etittis* ^»eoadly» UM very 
valitnblo tltaiiera wHlofi ara ^ ' t l kBO«m toao^ for aurai i i l t tyf ti*ive 
fm'*!! uned hy tH^m, j£'ls««e arsi Um^tu^ ^o i i a r a li0.i(i» ^t'ijjai* l u i -
ifi) mif! i;iip.rg»9tiigi toni^osn yaii* (f'ii®* lia«>i;^a>* «Jotli usual ly 
irnw a t mn olsirat loa j f 2'J-iC>«.Kj;jJ0 j^i* atKkv® t!i«» soa ieir<»l* C^ialsiau* 
rm'^ Sdhnitt t'^li))* Stotti tl^Oers a r s :-mi»i'it»tl miii ;i(tt«3ti gim&tit aft«»r 
for •«> iou«( m)»struoti«»u(il ^mrtio^es tmd fumi turti ^a&iii^* lti« 
{fl»oov«ry of tfet«r9e tiro wood%i -^ t JktmoJHfcisst^ rn «roalu leatu oitt; ta 
tMnk ttiat aacietit .ntatilord of tliiii ^ttmm lutd A iiouAti imowl&U^gn 
on th^ tisft of not only of the VOOUM tn@t a m fouad la %m ulainv 
bat a lso of tile irnods tnat ft^ro ava l tab lo in tue roaoto notiataint , 
l a sacMlag u^ i t any ^ «»oiiittta out tha t tne loliabltaata 
of /^tranllkborot betwoan C«2(>00 • 30\> »»w« tiava wboioi a raoarkately 
9 r» 
»oaiifl %ii09ledg« ma t^e uso» of tlaitinrB at ttio countly* ib« 
I$$)»s>iliitlt3r ot m i l tlffidors Havias ti<>eti liroa^Hf iQr I£i0 €»arty 
s e t t i er s mith thosi fro^ ttiG h i l l s or tUQ mtx^^riii^ oraftsiaao 
aigHt tar® &roti,|git ttieiB to tiie iitrnga Valloy» Is ratlttr r@ K^»to» 
.111 direot ovidences miutd lead one lo taiaic tUst tii@so »dttl4rsi 
t?<;ro #8ll Qoqaaiatad yitli tlie aatttral rQaaaroea ol* tii^ ooimtry as 
a urbolo an^ J (sail9 t ^ t3«3;it a»@ of tiieii* 
(vi> otnar ill mi t rg»ato»& 
A few od<3 iiltf^ of |}|aat roitalfiJ roeov^reii frtssa ^'iff«r«iat 
oertetl'i of oootipatioa at ttroa|4SI»3ra istirow yosi® ll-^ait oa tfte 
aifvaoc@£33{it tiiosio sot t lors Itaa ua«le ovoe tuotr oorlior vmy of lif&« 
Pro.9 i%<^ * • porSo»l i t hm tm&n jfO&JiMB to eo l l eo t ttio imtk iiitrma^ 
5'no of tlieia Is itogHwtria ^ilaty^iliyllti »', A^oja • «iras as«d for flaiila^-
aot (ilotli and Chmt^vtrf^ 19?a)» iMs trao ^ro»'» ^t, %m foot t i l l lo 
of %HQ Himalayas• '>o t«io fltiro mM9% Uava Itaea oi»taia^d iiy taa 
infiitblt^nts of Atviuijllctiera irom tue jiooplo llirinj^ at ttio foot* 
Hitttty witli «tio8i tnoy w&re In eoataot* iao atitor fibra^ not 
«98fialtal3r tdentltl«o» api^oars to l>o of loo«4 ori|^io$ i t was aaad 
in a B«t««tnl[ar« 
V'roM ttia •^.%t*« parlor) aa Iron toalt looKln^ soaai^nat liMa 
a nae<lln liad a woo4aa hanato it'l^* 133)• ttxeuiioation of taa bantlla 
tiai* roToalad tiMit I t la ntide of tutrd oora of a liaat>oo» {iroaatoljr 
OanHraaalaatts otriataa (Pl^. t36», Itaoaa aa aolo aaaboo. I t aaf 
tie potatad eat taat taa use of iMMiboo for taa uanolc of an iroa 
tao l l « em l ad lea t l i» i of tm o i t r t f stage i n aoareli f o r a 8ui ta j } i« 
wood* 
r eam {)ao'4r? .Uitot) ^ r i t t o g was aot Icacii^ ti a t ta&t ttim^ me oaaaoti 
f i n d o»t frois wr l t i ^ ia raoord ttio groap or g»@o,»|i3 i i ia t t l ve6 a t 
'^tratiLlilcliera* iofmnT&r^ arQlta®olo^:i!9ttt biave t>iiaavour«»a to ireoott»«» 
t n t e t t ! i f h i s t o r y o£ t^its l)@riodi t}y stat ly la^ tl2o r«iitali2» af t i aM* 
t a t l o n r@ooverod t lar la^ ejtcavatltMi at aiictl@at a l tos* ^ I r la f ly 
3]}da%la.^f t!t® oltlefjt ©irldeaoo o f liucnaii {$ot l¥ l t le» l a l i iUin ^^aos 
ba0& to 4^30J<J to auoajij u.-j* *iioa man vm<oa oaly stoa^j Ifa^slcacat;^ 
( i^iamir^ lO'JQ)* ilio 4aott»aa«*«» of ysar j that i'olloi^iid , ivo vary 
l l t t t e oDroi io lo ' leal <(^t^il« .* i t tmo etm say iu t i ia t i t wait a 
;>arto^ o t »tow . irogresj* 4a«»£i» i n «J*'4S9«J il«C« ii« oosii@ aaron^ 
thti latfus Vi i l ley c l v l l l % a t i o a | at ^aamija«tort> iwd aarap.ia, »tiioti 
fja» a l l t!&® •?iiifi'» «f « wel l orgitalseij uriiaa oiv i i t iBi ie l i f e 
< i ^ imf ia l l , 1^31$ Vat*^, t"J45i;. 
rtiarc are ovldaaeeti to stiatv tUat tlm dara^i^iaa o i v l l i s a t l a a 
deal lnai l fiy t«tT K> a* ;* {^aeelart V^^h lHa stli^ratiua of Intla-* 
Aryans» I t I s bel levoiy tooK pteo« almat tCila t lwo teit tba eicaot 
6»tft t&r I t l a aot leao»o« iaoaa l i t» l ^ ran i4 ««»«» l a aavas aaa 
• a t t l o f i 4aifn l a tfio la iaa Val lay mm ttio a^jolala^, ooaatry* i*ti%**r 
t lmy t i tar tad asplor l i t^ tha emantry f u r t aa r i^toutli l y t a ^ In lM»t«a«»a 
tbe I3anga aa<l ttie YiMiuoa i i ^ a l , ltl3««4}3)* 
9.; 
j^ (in|c»«>ViiK}UQa noat>« also t»tf t t t i o l r aaricfi* aero tlior® ea» ao urimit 
I t f e btit oaty si^iall s6tUe»&at9 i a vvliiQli a l i f t ot buniors and enr ly 
food gat!i9rorSf soeiis to tiavo ^^n onrriml out* ttoosd iieoplo 
3vieol@tl%ecl i n tiio :)roauo»ion of pottoriois w^ioa j^ivo u» eioiiu olaos 
t n t!i9 tectifiolo-iy t!»oy oa9t#A'©<J in tl io proifci©tioi» or po t to r ios aad 
tiio naSat'j ti}®r epptiof i on t!i@!s« ^no oesior a r t i f a c t s ctatl tHe plan I 
romalm assootatod t i i t f i aiffer<tt!it (jr^ies of j>ottorioa of tea j^ivo 
soao Ides of tfi«» sr&iiual Improirofliottt %hey Uroajxt about ia %!»• a»o 
o f t iatf irat ro'^ouroo^ i n tHo pa r t i ou ld r oiiviroam^tii i t i ^ i o u t^oy 
Tfii© f*e*ar©-*Jolo«r*jdi **ottory i s coti»i<isrod ay a rcMoolo^ ta ts 
a^ tit@ o l ^ n t l a th& &aiigik«»lfiitittae IioaD {t$Gl, ii^0^/« i*^la ia uror 
tniA hy fHacft aad uod varos or i^alfttorl«*Urra^ .*af^a* wUroitolOejioaliy 
th^ iO{} @io«t Iflyeirs cont'Eias Horthom Jl^iclc I'olia&ea Jiaro* %« of 
tHeso fiottariein lia^i noi? ^e^n e i o l e a t i i i c a l l y detors3la«^ f roa rooaias 
fit Atraat,! itctiara aa^! s^nrsada betwooa u.mn^a to <2aa £i»)^ « 
i*aiatad->Or0y ^aras bavo t»ean fuuaii i a large ( ioantit iwa i a 
tfie a|)}}or Ctaaga Valtay a t laatiaejtui'* i'fia s e i t l a i ^ i a i f t ia v i t a 
vera ag r lo t i t t a r i sU i wfio Had daawatioatodi tkitti aaiiottia mi& p iaats* 
Ttiey kaaw aaa of ooppor mat Iron (t«alt l^'i^i)* i t i « oaliavad toy 
aoaa act io lar i that tHo -^itos of i^aiatodo^lray ilaro atiow Cor tua 
f i r s t tiMo tha jtroaianoa of tHo Aryans aa4 t l i a i r oa l ta ra i a tHa 
Oaa«a Vatlay^f«al, iil94«93)* rtia a^a of tu ia « i t a aa«t otaara i a 
tha Oaasa ya l lay Is telievod to ae C.iaoa • SOU S«U* 
sc 
Ott the iMisis of our pr^flsnt iCttowl«4lf« an t,iie iprotobiaitofy 
o f aorth«ra m»4 wQ'it^m j ia r t at loa ion r«gioa» t^ lua M«^ «Jt*« Qttlttsr«» 
wfileii 1» (i»tod iMitwo^Q a.a^jQ - iSJKi a*^*t woaict ai»^«tir to tw p f « * 
Ai^aa* >'eo£>lo of t b l s c t t l turo bAVo l e f t senr re«aii»» of t&et r 
Kabi tat lo f i a t AtraoJ ilcltsra aa<l tiioee w i l l iba «£aaljrse<S tiere« 
So t t u r t wt tn th® e a r l i e s t lal ial i i tai i tsi ©f atraaJiHliora 
Hired tn a sisall eet t leaent imd praot i^ed nauti l i^; ona ^^robabljr 
p r i i s t t iTe agr tea l ta re* Shu erops tbey pro^uoe^ were r i ee i i^ryifeJ # 
barley .(ll(p^a«wa). groaa ( j^ icer l ana Sbeaari iUnV^mtfU tia® of 
r i ee i s aaderstattdablo* tesoattse r i oa isi kao^m to be cme of tlia 
o l ^ s t eerooto tbat tfore eu l t i va tea i a ln<iia« ttu i.>re^eace i a aot 
t f i e re fo i ^ a aarpr lse* A l l tbe 9&mQt %^& ^ate a t t^u tis@ i a 
b i s t o r i c a l l y imiiortsuat beoauae i t i s tba oltloHt raoerd so fo r * 
rfowever* the iiai»ortiiat a i t cover jr i a ti ie twrleir f roa tb ia .iHaae 
b^eaaae tb ia i s tUd f i r a t r ^ o r t l of i t * 8 aae i a tba ^e^&a Valiejr* 
fbe qaestion iaaatf iatel j r arisioa i s ^ atiorafrom tiii# barley aaada 
W9T9 obtaiaed fiiy tbaae noA-^iryaa iababitaatai^ Iba naar«iat i^laoa 
ie ttia aantro of 1atlu» Val lay C i v i i i a a t i o a • .<abatiJd»oaro aad 
ii«ra|ipa» fbe nrg«iiaetit agaiaat sueb an inferenea weald be tbat taa 
o,0«r« out iai^g of <itruaji i thara baa aot sboiio any etbar ^ iga of 
eiMitaat i r i t b tbe iarajitaa o i v i l i aa t i iM i * i i o lu i i im of tb ia (laeatiaa 
If i l l tbarefora raiaaia o^ets fo r aoam t i i w to eo£»a« IDmt^ i s aiae 
soma otbar reasoa f o r i t * (iaeaat earoavatiun a t Movaatol i* 
Mabaabaar <nsba t i * i i t t : re t i 9 « i ) , baa r^vaalud aae of abaat<-aaattiar 
iroat Aaian eereal • liy tba iababi taat i i of ^iarboda Valley betaaaa 
D : 
':«t<^fl» - i o t a j«u* rnti) has IO0 so i ^ peo.4«» to tblaic of a poaslble 
Ofmtaet of ?}av<$®toll wt i l t «reaterA -Uia &tirouj,ti a a i rao t water roat^* 
fho noa^ t f t i l t t y of At raoj i^bera iniwi&teaatrs j ^o t i i j i ^ barley d l r ao t t y 
frora lQ»t Afsia oaimot» fcHorofora, ti@ altOiot!>er ru lod out* 
IliorG lA ( i t i t l ao ottic atKtat td«ii pco^ild trUo usad Jlao^j «ia(l 
*i0d no l td r tos tiUloli liaira tTeon fotuK! i n itio ear ly s i t e s of nabltattoct 
both In ttid iiort!i«>waat ana li^^^niastil ar lad la* r'or the i^^^m*^^ ou l taro 
a t Atranf lleliQrat tlier® are tite u^ual ovi«lanoe of use of i roa aua 
<3otip9r« .^hetiiQr iwvm of ttiasd 000ila «irara ac tua l l y 4»ryaas f roa I roa 
o r noty tlM^ra i s ao evldtaaoo* fdo oaly po in t t i tat tia» f»oatt revcaleti 
hy thfi i la t i t roecinst iM t t o t ttmy 0 t a r tod gro^iag «ilioat f o r ttitjt 
f i r s t tiiao a@ar about tHis jiiitct* 
T&a ttw palsQS aasss l^y graa (» j icar l aatl <»ttosari (itfttayntt»/ 
i n tHo o«a,P« period, i n j i o a t o tfie iahat i i tan t ' t i so ioot lon uf va^e* 
taMei proeein as a Imlanoad ^ i e t * Uu l t i va t ioa of IUQUQ oro.ift mk^^kkt 
also havo tieaia due to t t i e i r ^aon lo^o on iaiirovanffiiat that i s ^opi^ i i t 
abont 1^ palsos i a tl ie tana on wtiich %My are oal t iTatoa« 
rtia roaains of timber f roa ii«u«i^» perio<£ ttirow aoue l i i ^ t t t 
on the kao«l«%e the inHabitaate had <HI the vor^ in j i quA l i t i od of 
ivoo<Hi frcMB Inatan fo res t * Vmy uui»d looa l t iabera .»al» babul ana 
.^ieeooi a l t of enioli are nov otaeeed ae in f ior tant oewieroiat t iabere 
of aor tb India* fhey also uted Cti ir i,»ine f r o s tbe lower H i l l s o f 
t l ie Hiaalayae* rbia t lober ia now ex lens lvety need i n aor tb Ind ia 
beeaeee of i t s v e r s a t i l e (|aaltt ie»« 
9: 
rroa a l l ttmae diro«t evia»iM«« oae in led to oonolutf* 
that those •ar9'»4\ryen InJtotti tas ts of 4traiiJ iirliera ««r« itall aotiiiaiatad 
#ltti f,m nuUnr&l rasciitreea of a9t oaly tfiio sl t#9 wttore they sat t lad 
donit l^t al9f> of sottlGaoata K^ied vere far awajr* Meir icaawlttdga 
en tfio tlBHar raawiroe? of 1110 Qouatrr ^^uia |iat ifiiQs alno^it a t 
par t?lt!i tfiQ ffara:jpa» ^^oo l^o* IHejr livoil» no daulit» ta a '^^oXl 
settlaeMnt and dicS a^it baira itia oosalUo^ of tiri^aa I t fe t / ^ t tiiey 
wore not so baoa:iar.ir^  as Uas iKi^ a tliuug,tit to te ti^ f ooay aoaolare 
ia tbe pi^t* 
N B P PH K5E 
IV PERIOD 
(ceoo^noBc) 
CEREALS 
gRVZA 5ATIVA L 
HOHOEUM VULCAftE L 
TRITfCUM COHPACTUM 
(M0fi-I>1ACKEY 
PULSE 
PHASEpiUS MUNGO L 
WOODS 
CUPRES5US TORULOSA DtN 
CEORUS DEODAftA LOUD 
TEBMINALIA TOMEWTOSA 
W AA 
TAMARIX AfiTlCULATA 
WAHL 
DENDR0CALAMU5 STRICTUS 
NEES 
HANDLE OF IRON NEEDLE 
PC W PHlASE 
Dl P ERIOO 
(C l200-« 00 B£] 
CEREALS 
ORVZA «ATIVA L 
HQROeUM VULGARE L 
TRITICUM COMWtCTUM 
(HO$T)MACKEY 
{|9;HMARIA PLATYPHTLLA 
DOON 
UNKNOWN (LOCAL FIfiflE) 
8.A R PH ASE 
n P ERIOO 
(CI500-i;'00B< -
CEREALS wbgpS" 
ORYZAtATIVAL JHOBDEUW VOLGARE L TECTONA CftAKpiS LWN F 
OC P PH ASE 
I P ERIOO 
(C^OOM' WOB£} 
HOROEUM VULCARE L 
PULSES t LEGUMINOUS WOODS 
CICER ARIETWUM L 
LATHTRUS |^T|yv> L 
ACACIA glLOTICA L OON D^LBEfiGIA SISSOO 
'=®S»p 
ORVZA SATIVi^  L 
NATURAL lO'L 
PINU5 
ftgACIA 
TABI& 11. 
yr 
:i U 4 a .s d t 
.tall d l t t r i o i , ..oat u t t a r *'raa©8ii« 
THo ro i ^ l i i s ar!Ei; from fo t i r oeoa^atioaal ^orion^ji* 
•?• •«&o nertoils arat 
t t •» «)«, !S tit 
I I I - i%r»,»;. 
4 , \«.« of t!i''9« perlodi i l iat ti««ii datontiaaa Iqr l l i«riaolui»ini-
14 
soant tasta and C datanalnatlona* 
9 , fta« plant, resaalaa reaovarad f r»a d l f f a r a n t 4>arloaa arat 
10 
Forlod i -
'orio<i II <• 
'oj^lod 111 • 
«tx-row barl«y (if9|-<|f^y mUm^ ^•h 
Aceota tiHoUea hm ml* iaa&ilit 
.jiflisoo (ualberiiia algsoo aoxb^if 
aaa wooa at £0^ iim^a araatfla 
Jix^rowt nulled barlny (aoratuff 
?mUiCT **• > «aa fibres of „#t^MHic|^  
?«rioa IV « 
Hailed liarlojr imxMsm Siiiiiam ^*h 
Hiactcoy.) and Urd i t'ttaseoluii mu^o b«}} 
«iood* of ^^odar iiiaSlCUL ilSasUtta **««^ * 11 
10 
@« rtita Site ho.^ provided diraot eviueiioes of rioe eultHr^Uun 
la 'lortH India in C^'J^DQ u«u« iHis talcd» uu fmoic 4JJ y«arst 
frasi ilio old®£«t rocorU so far icaoMt ia latlia ivma UarbaUa 
Itt tUis plctoQ r^o aiHo fitMl tlie oia^at r@Qora of tmrloy 
oultivatlnn in tfio \iang&, valloyi an e&riy as w»2'jya *• 
9» Us«i of pulties a« fooij and soiiree oi iraig«tai>le i^ruteiat 
botween tJ« 21000 mtfl i'.lSOk) II, U, iadloatus a l(no«lo%0 of 
tti« nutr i t ive vaiae c»f ttie lestt»inou> «0acl»» 
9« Troei ttio tii&tiers iftat tii^ae s e t t l e r s tiava naaa t>Gt«««n 
C,30«M) «• isoa M«u,, ona i» led to doaaoa tHat ttioy not 
10.-
only imdw tb«» ^orKing (|uatiti<i» of local tlmi>0ro but alaa 
of tue titslmra tliat ^raar csa tao loirer a i l lu of %m 
.'imolOFda* 
iO* I'hla kuowloti^o lEtoroas0<i to a ii^roat o»toat by Jiii J,w« 
i¥ltoQ tUBy uaod UGloctodi Hill tlatiors trotii eft olovakUodi 
11. Xa ttiQ utll ixatioti of t>art flTire^, inoro t s on ia^leaiitiii 
of disorotloaal oooaoiD3r, ^or© in liaporto^ fiUroti liavo 
iboon us>eil for a v i ta l part of tuo fisulu^ aoty witilo 
loom flbros for tlio not eiukora* 
13* lotrorloottao of <«st \iiiiiii ooroals ammly Dartoyy «ms 
botwoofi U.atiOii « 130(1 il«a« aaa wHoaty Ootwooii ii^tiSnhi » 
13, Cultlvotioo of araa and $Cli»sari vaa atartoU betvooa 
Q,20>M m, l3iK) if,a* ond of Oloolc g^mm bottvouii U*«iiail • 2J0 ii*i3, 
l o : 
14* f!u) Qf i r l ie^ t s e t t l e r s o f AtrsnJIttbora natt aoasiciarabls 
dXTierleiieo ana imoirledgQ of tito aatura l rosoansss of the 
eoitiitry» nliotl ier tbese f ^ r e ava l leb io tooa l l ; ^ or a t 
plfioe^ of sofJKs aistmioe* 
113 • An analystn of t&o uses of na t i im l r^soiiroo^ i^Oe tqr 
titose inltabitotiS^ dotweea l i^g j^J m Z'i'J xl ,U,| r^ireals 
that tl ioy were a progrossilro ana oistmird looKlu^ ^wijlQ* 
I B . ?tr0Ot evl ioaoe^ <m tli« way of t l f o of fm o a r l i o s t 
iixJ^aMtants a t ^trarij i^iaerei s£iow t&at tli^^no rt ir^i l iico^a^i 
were aot so igyioi^ i i t and 6ao&«$ara i u tiio usio of aatura l 
resiotiroos of I nMa t a» bas tteeit tbuu^lit Ib^ $iOi:M» sci io lara. 
10^ 
t A J ' 1 ^ » ^  i^ .* 
"igsanl, i*/-,* t>S'3# 
Man a-^ifatmna j>aa:), iiie»la 3abii!it.ted 
60 ii, ;»L*, .li , ,ar.i for t<io a©(«^ reo af 
1 riser, a , , 1JM# ill© jraijiiieat!, a utauy of ooroal* 
yam$>oo etna ^ r a s s . vuuurid^os 
Artacrstra^ier, »-.,, I33')« 
c/itier»ais of enr ta iu HHi-^aroauQ 
t ' lora of Java* kii» Uronla£jeii» 
tJftr, *i,l.,, vnu 
ana a&|st«ui» i» mtortlt i'ar^iuaoa 
i r o w i , ' * . ' ' . , I ' J i i , An @|c»cniary tiioiual on iatiian Krooti 
Jcntrnl |j»bl, nrarioh. 
nutu, u , .? , , I97J. Inv«»tl^at.iaa ot plant rd«Miius 
mseovorfld froa aratiAeolo..tcal «xoa-
Alig,arri for the d«gre& af cti*;* la 
'>otAny« ^npablishttd* 
' lan( rttiauin^ i'ru«si atraujixitiirac 
l o : 
{)itn, I, ' , nad 
'« ras«a t» *C, «# tJ7!3» 
.»fiti!jaity of r i c e c u l t i v a t i o n , i n 
..'eHOArch eriiacfs l a ploiie au&tomy^ 
eflitisd by uii>»'i»e( A , ^ , a , , lieii ifalciit 
;t»"iln«n, J,V, and la t rot l i io t iot i to a g r i e u l t u r i i l Uotaay 
vp"*!!? ttPr»».arl«t l » , llJGl. ill i a d i a , J , Uoiaoay* .vaia >'ul»l» 
C'lantserlain, 0, l « , 103'J# ,iotlioas» in t^laat H in to io ,^* %!uioa«;o) 
*»cnatt©r}ot'» i»,, t a s i . nofcy oa tuo or t . ; l i i uaifl • ' . istrliiiitioti ' 
of wi ld aaJ c u l t i v a t e d r i c o . J^ , v»t?iiat« 
J'lotrd^iiiry, S. -», t*j».^ 4# Aa iy4>roved aetiiofi ot a o f t o a i a ^ Uiii'«i 
woolly t i s s u e s i n Uyurul'lMario ac id 
un«i®r ^iresaure, Aija, . o t» . "181 
Jtiorf'^iiiry, :•:•'••» 1030, iomii tQl !«icl i n i t i a l jK-reaeUyuia o o l l » 
In ilia wood ot* ..Aeiraiat^ia to^ontoiiia 
5{}oc'!iiMry» »• ' . f l i t i l . .'Iniit. rai*jr,ias frais iieli *aradi ^ a a n J a i , 
ar^liaiil^ii^ui, in ^iit i iropulo^ioal i H|Htr« 
j^Jt tJtdo'iSi* ''tffi* Ha««« a«it» ' . a ^ i . f 
Miowdstiryt ^•'••» *'>'i4, uruwta r i a ^ s la t r u j i c o i lro#i> uad 
ta^otiowy, I • latiia.a J<J^> -OO. ^ 331 
334-J4J, *" 
Cli«w4tiury, ^•A, am! 
iftoah, , %, 1J34-93, 
iJl'*i27» 
Ind ian .«oocts« i , uotirti iuni ioriuurn 
U r e t e »urv, l a d i a . 
niowifhiiry, K,*^, aart :eeiJ coa t s t r t t o t u r t anU aaatomy ul 
ItKSina ,n i l»es , ^«w aeveis^rou l a i l ^ a t 
lioatosy, «»Jite«i by !a>ijaj»4i, ^ • ^ • . i , , 
v i i t l a r , i>,i', ana 4«re^«ry, •*,, IttJ-iTtf, 
itoudons Aoa<i««ic d'rtisi^, >Utt,»l, i to 
lor 
Ctiowmiory, K, ' . ana 4,3'^ I year old ^ilatit r@3fittios» froci 
*om»«r, . • f , : i» , r J31 , 
1» 118-13>. 
'^Jufi^ itn-.Jj'jrra, 19IIJ, 
Do COfldollR, A,, tS8S« 
Fnnrer , ^.t IS*)*, 
tlon» to tJi© *^ortii .'astoDd «*roviiiood 
iiioQ in tndla* *»©«» <'«iliil» 1U<V.> i 'abl. 
^(iicnsiio, :,^;,, i3'ia» 'travifcy anojaalloa in ti»,j 0artfa'8 
cru!$t» u@.^ $>ir^  df Ueot* u^Jurv^ lnulat, 
/rojr&» ' ioaol »'a;>ura« ^7i 1J« i/tjura » m* 
lector , Jf, . , , l>3t . fntroUuetlofi ta t'tio buta^iy oi' f i e t u 
i guQoy , 
•nelbaek, U , 1J1!:I, v'lttat ^onotuy tti anoiant i«aouisa» 
intbaett, !J,, IJSa, rtid i-'ftlooutthaaUot.my of fcne near .^ast 
an ! ..«ira,jOt ia * re l i l s tor lo i i iv^sti^a* 
titm in i ra t | i »%urciisiiiii» ..«lit«}<t by 
iiraitjAOod, ^ . l * and .Sf)we« U»» ^j«>ll:t« 
U^th»olc, 1U» 1964, tno I'»<u.\ ^rai i i , tt .ooiiiu plant i a t r o * 
ductt«>n ia 4 r i t « i o , Ajaw / f ty to l . . ^ t 
lu7 
Hnibttffk, iht nm^ C9«w»ai«r|r on ttttt pUjrlogtiiftiivitf of 
iTalbfioiit ^*« l^ iSd* ftttBt nolloeiiii^ii drjT tftmlag and 
fafliH, r* »',, 1-J36* 
/ulso orops of ia<titt* %QW V&l^i% 
ICAH i'tlM. 
«£rir}}maii» 'i* i«, t336« ueolo^/ of inUls oad Ji>r»ii» .»ia4r4»« 
tUl , a,!»,, 19S1, Furtlfter eoppur boaraw froa tfita 
liroii^ttio Imstn aati « ravi«« of II10 
U A I , B . 8 . , l iS4«S9« 
witl otil|«r ax^loraltoaa la o^par Saaga* 
t a t , U.S., i«e«. 
la ladla. Cdlleil tkjr i labat il««\» 
•LltobTt ^-i^.* td93« itadloearboa dailnf« C^iloa^ot Unlir, 
aiiloafto Frvaa. 
«\faoli«]rt • ' • • l i S 4 , rua taxoaoiif of to«xa|)lold «li««%« 
!4ar8lialt« i i r •!«, 193t» itoliaaj••Uaro aad kHa ladua Clvl l laa* 
II cm, l« Lottdloii* 
^arUn» A«C. aa« iiaad Idantlfiaattoa nanttal, tialouttat 
Rarklar* «•!>•• ld«l« Ojcfartf aad imt FaM, €o» 
l O S 
^«11« A* r , | 1903, liMMiUfieiitloa of erofi luid ««»a «o«ll», 
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